Insecture: interdisciplinary engagements in an emergent entomological design practice by Kaltenbach, C
	  	  
Insecture	  
Interdisciplinary engagements in an emergent entomological design practice	  
 
 
 A project submitted in fulfilment of the requirements for the degree of Doctor of Philosophy  
 
 
Christopher Mark Kaltenbach 
BFA (University of New Mexico, U.S.A.)	  
MDes (Swinburne University, Melbourne) 
 
 
 
 
School of Architecture and Urban Design 
College of Design and Social Context 
RMIT University 
 
August 2018 
	  
 
 
E
CHRISTOPHER MARK KALTENBACH

D E C L A R AT I O N
I certify that except where due acknowledgement has been made, 
the work is that of the author alone; the work has not been submitted 
previously, in whole or in part, to qualify for any other academic award; 
the content of the project is the result of work which has been carried 
out since the official commencement date of the approved research 
program; any editorial work, paid or unpaid, carried out by a third party 
is acknowledged; and, ethics procedures and guidelines have been 
followed.
Christopher Mark Kaltenbach
August, 2018
iH
A C K N O W L E D G E M E N T S
I would like to express my deepest gratitude to my Senior Supervisor, 
Dr. Sand Helsel, who invited me into RMIT University’s PhD program. Her 
insightful guidance throughout this period of time, not to mention her 
patience, motivation, and immense knowledge provided an extraordinary 
learning experience. I am also immensely grateful to my Second Supervisor 
Dr. Michael Trudgeon, who shared not only his insight into the PhD 
experience in the School of Architecture and Urban Design, but also the 
progression of my research within the Program. I am fortunate to have 
been under the direction of two brilliant individuals.
There were a number of universities who were critical in the advancement 
of the research work in this PhD.  Much of the research carried out was 
conducted during periods of sabbatical leave from the Nova Scotia College of 
Art and Design, where I am Associate Professor of Interdisciplinary Design. 
I am indebted to both my colleagues and the administration, especially Dr. 
Ann-Barbara Graff, Vice-President, Academic and Research, for their generous 
support. I would also like to thank Diogo Burnay, Director of the School of 
Architecture at Dalhousie University, for allowing me to carry out design 
research with students in the annual design-build Free Lab workshop course. 
Additionally, I would like to thank Dr. Anthony Fryatt. Program Manager, and 
Dr. James Carey, Second and Third Year Design Studio Coordinator, in the 
Bachelor of Interior Design (Honours) Program at RMIT University for having 
invited me as a visiting professor. The opportunity to conduct a design studio 
in the Interior Design Program provided an important platform to carry out 
research with students in the last leg of the PhD.
A wholehearted thank you to Maritime Paper, in Halifax, Canada and VISY, 
in Melbourne, Australia for their generous in-kind cardboard sponsorship, 
which provided the materials necessary to carry out two critical projects. 
Maritime Paper supported the building of the Insectarium installation, and 
VISY supported a student exhibition installation, as well as the PhD defense 
exhibition installation, Field Station, both at RMIT.
I am also grateful to Becka Barker for her thoughtful and thorough editing of 
this document.
I owe much gratitude to family, friends, colleagues, collaborators and mentors 
who provided assistance, encouragement and a generous ear throughout this 
endeavour. I owe particular thanks to Haruhiko Asai, Val Austin, Sarah Bercu, 
Kristof Crolla, Thomas Daniell, Naryn Davar, Patrick Foster, Glen Griffiths and 
Janet Keily, Junko Kawakami, Andrew Keen, Roger Kemp, Raphael Kilpatrick, 
Michael Lavery, Michael LeBlanc, Zhen Ma, Christopher Majka, Ed and 
Elizabeth McClutchey, Christopher Mead and Michele Penhall, Rudi Meyer, 
Patrick Nagatani, Marina Pires de Castro Aguiar Vale, Leon van Schaik, Daniel 
and Sharon Seyd, Donna Sgro, Greg Sims, Manuel Tardits, Sadao Tsuchiya, 
Junko Tsurumi, Bryan Whitehead, Kazuma Yamao and Tsuguta Yamashita.
Lastly, a heartfelt thank you goes to my parents.
This document is dedicated to Minako Yamada and Brent Huber.
iiiii
001 ABSTRACT
009 CHAPTER 2
 DEFINING A PRACTICE
027 CHAPTER 3
 TEACHING AND TESTING
047 CHAPTER 4
 DOMAIN AND CONCEPTUAL FRAMEWORK
077 CHAPTER 5
 HABITAT
211 CHAPTER 8
 COMMUNITY OF PRACTICE
115 CHAPTER 6
 SHOP CONCEPT
225 CHAPTER 9
 INVERTED MORPHOSIS
197 CHAPTER 7
 REVEAL AND IMMERSION
231 BIBLIOGRAPHY AND REFERENCES
241 APPENDIX
003 CHAPTER 1
 CONVERGING ON INSECTS
C O N T E N T S
A B S T R A C T
This practice-based research defines an emergent, interdisciplinary 
practice with the central aim of reframing the insect through design. 
The research began as an exploration into how to use design to create 
a different appreciation of insects through an understanding of how 
we perceive them and manage our proximity to them. Subsequently, 
through an investigatory process of reflection, a deeper knowledge 
of design and how I design, reframed by these biological entities, has 
been unveiled. Two insights have emerged: firstly, knowledge of the 
proclivities imbued in my work; and secondly, the ways in which the 
integration of insects can draw out multimodal design outcomes. 
During the period of this research, projects were designed with and for 
insects: emblems, a shop concept, a habitat structure, and products 
including a viewing apparatus and insect terrarium. These key projects 
created aesthetic approaches to the framing of and interaction with 
these animals. Design consideration of the commercial industry 
applications of insects—bioengineering, food production, and pet 
breeding—has presented another approach to sustainability. I have 
defined this insect-based strategy to designing as Design Applied 
Environmental Entomology.
While the design work was produced in Australia, Canada and Japan, 
it was the Japanese context that influenced the development of 
investigatory strategies. In particular, the orientation on Japan provided 
significant historical and contemporary precedents on the role insects 
can have in society.
In all, the design processes and methodologies that were developed 
in this PhD have examined the use of insects as a vehicle for design 
ideation and practice. By integrating living insects into concepts, 
processes and prototypes, the research offers models for different 
forms of design interactivity, offering opportunities within the 
public milieu to demonstrate enthusiasm, care, and value for these 
animals. This work, ultimately, advances design’s potency to elevate 
attentiveness to those things biologically small and overlooked.
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Insect as Action
The title of this PhD is a provocation. As a neologism, Insecture combines the name of an 
animal that generates disdain with the suffix “-ure.”1   It is to be read as both verb and noun 
providing the connotation of action, function or result. However, it is through this distortion of 
the animal’s name that a different definition of what it represents is created. Like the concepts 
of “culture” and “architecture” Insecture suggests an insect-driven intellectual endeavor that 
contributes aesthetically to the common good of society. This is the concept of the insect, 
framed by design, that is created in this PhD and discussed in this dissertation.
Beside providing a different way of intimating the proposition of this insect-based design 
research endeavor, the title also allows for an alternative way to describe how the aims and 
objectives of this research were established through various growth stages, similar to the 
insect. As a metaphor, instars (phased larvae development) were the incremental stages of 
development in this PhD that lead to the eventual definition of an emergent entomological 
design practice.
Convergent Points in Three Instars
INSTAR 1: This PhD began at the convergence of my design and teaching practices. I had been 
running my interdisciplinary, commercial-based design practice, actionfindcopypaste, since 
2005.  I then joined Nova Scotia College of Art and Design (NSCAD University) in 2009, in a 
tenured-track teaching position within their Division of Design. Over time these two practices 
had become diametrically opposed to one another: one was focused solely on novelty 
outcomes within client-based concerns, and the other was concerned with biologically-based 
design processes concerned with environmental problems.
By early 2014, just before I began the degree, I recognized that actionfindcopypaste was not 
appealing to clients from a place of my own philosophical position on design, but rather the 
opposite. I was working overtime to appeal to client needs, both paying and speculative. No 
time over the ten-year period had been made to unpack processes or reflect on the innate 
influences driving a particular way of designing, which I thought I intuitively understood and 
believed were too unnoteworthy to make explicit.
On the other hand, in the new teaching role, I had begun to critically engage with issues 
of sustainability using undergraduate design studios as a laboratory for developing and 
testing design processes centered on a form of systems design thinking. During this time I 
was interested in how new scientific research in biology was revealing alternative chemical 
solutions. The speculative commercial applications that scientists were suggesting in their 
published research revealed not only alternatives to our dependency on petrochemicals 
and fossil fuels, they also provided potential design engagements with compelling novelty. 
Furthermore, I had finally landed on insects as the main biological subject in the courses I 
was teaching.
It was at the intersection of these two trajectories that I wanted a platform to develop a 
biologically-based body of work. In particular, I wanted to test a specific mode of designing, 
using insects, developed for the studio teaching. As a process that I had honed over the years 
of teaching, it grew as a separate mode of thinking and making from the way I was actually 
practicing design. It was in this degree program that I set out to consider this process of 
designing for myself and to see what kind of work would come out of that exploration.
1 “-ure.” Merriam-Webster.com. 
Merriam-Webster, n.d. Web. 11 
Aug. 2018.
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INSTAR 2: This however was only part of the motivation for undertaking this degree, I 
also wanted to gain a deeper understanding of the subject of the insect. As there already 
exists well-established fields of research in the life sciences focused on this animal, for 
example entomology, which has over two thousand years of scientific data on this class 
of arthropod,2 I wondered where would I place my focus in this vast body of existing 
knowledge. I wanted to clearly define what aspect of this animal research was I going to use 
to inform the insect-based design work. While the area of insect interest had partially been 
defined with the design studio teaching, after the first year of the PhD program I recognized 
that insect bioengineering was too narrow an area to solely define this new work. Because 
this type of research was going to be exploratory, my sense was that a collaboration with 
a scientist would require a clear understanding of what it was that I was trying to achieve, 
which I felt I had yet to articulate.
I then looked to where leading designers specializing in biology-integrated issues were 
placing their interests. Anthony Dunne, Fiona Raby (Dunne and Raby) and William Myers 
were three practitioners who had provided two important and distinctly different 
theoretical positions on the integration of life sciences with design. Dunne and Raby 
were focused on challenging the objectives of synthetic biology. They had generated a 
body of work in both their design and teaching practices that explored the technological, 
ethical, sociological and environmental issues associated with artificial biological systems. 
Myers, on the other hand, who as an author, curator, as well as an educator was focused 
on promoting the use of living biological processes to create design. He was curating a 
community of international practitioners who were embedding biology in production 
systems that were typically industrial based. Both Dunne and Raby, and Myers were 
generating and promoting prototypes and speculative propositions that challenged the 
understanding of what a production medium could be, as well as the form and function of 
outcomes. While I too found these modes of output integral to my practice, I wanted to 
embed actual insects into the work. Also, neither of the practices had made their research 
focus on the subject of a single animal, which I saw as an endless source of project ideas. 
The sheer number of over a million species of insects that are known to exist on the planet 
eclipses what any one person could design in a lifetime.3
However there was one project that had come the closest to how I wanted to approach 
the use of insects in design. MVRDV’s speculative Pig City (2000-2001)4 had focused on 
one animal, the swine. It was through MVRDV’s political engagement with the Dutch 
government, pertaining to the role of architecture in that country’s pork industry, that they 
demonstrated a deep and meaningful understanding about the relationship of society to 
that particular animal. They modeled how an informed architectural proposition could both 
amplify and positively intervene in a national system of commercial animal husbandry. Pig 
City became an important model to begin testing some of my early propositions.
In parallel, I began to be influenced by my experiences in Japan and the growing body of 
knowledge that I was acquiring on the role of insects in peoples daily lives in that country. 
Matched with additional research on contemporary issues associated with the depletion of 
natural resources, the industries of food and pet breeding were brought to the foreground 
and broadened the focus on the insect subject. These two commercial applications, along 
with insect bioengineering created a tripartite research agenda centered on use of insects 
to address sustainability issues. What began as a similar approach to MVRDV on the subject 
of the insect eventually evolved into a series of research questions and projects that were 
inherent to my set of interests and concerns.
INSTAR 3: While I worked towards the above-mentioned objectives, what I had not counted 
on was that certain propensities would come to the foreground that would bring a deeper 
understanding of what it was I was designing and why. This revelation within the last year 
of the degree program sent me down yet another path of investigation to understand its 
sources and meaning from the various bodies of my previous creative practices, which 
makes up a portion of the discussion in this document. The two proclivities, identified as 
reveal and immersion, established specific ways that I was working as a designer. These had 
also contributed to the interdisciplinary approaches in this new body of work generated 
during the time of the degree. This research became critical to defining how a way of 
engaging with the public had created a particular indirect mode of sustainability advocacy.
This shift in understanding of how I practice design and how my past was integral to this 
particular mode of making and thinking, combined with newly-developed suites of projects 
and a body of knowledge associated with that work, led to the emergence of a new 
biologically-based practice.
The Research Questions
In the process of undertaking the research projects in this PhD, a number of questions 
have arisen. 
Early in the degree program, I believed that there were few precedents where insects were 
used as drivers for design and design processes. This led me to think how insects could be 
used in systems, agency and biomimetic approaches, to name a few. I was also interested 
in what kind of micro and macro environments were required to raise these animals for a 
multitude of purposes, including biochemistry and food production, as well as pet breeding. 
I envisioned designing structures and objects that defined a new public multimodal 
interface, embodying an insect-inspired aesthetic and a performance of care regimes. 
With these inquisitive speculations came questions about the necessity of these types of 
endeavors, such as, what does it mean to live and work in close proximity to a large number 
of captive insects? How can design elevate the understanding and appreciation 
of insects?
It was through reflecting on my own previous practices that questions about how I design 
and how I want to use design to engage with actual insects and the subject of insects 
arose. As an interdisciplinary designer driven by a desire to engage users in animated 
interactivities, I had to define what my interests in amplified engagements were and how 
they became an important part of a design approach for and with the insect.
I also became focused on how the projects could afford a person an ability to acquire 
their own knowledge through designed enculturation into a different understanding 
and appreciation of these animals. These encounters with the projects were meant as a 
pathway for an individual to reassess the insect in light of its ability to help solve critical 
problems facing the planet. These include the need to find additional protein-based food 
sources, low-impact pet companionship, inexpensive pharmaceutical compounds, and 
material chemical compounds and energy sources that minimize the dependence on
fossil fuels.
2 “Throughout history the study of 
insects has intrigued great scientific 
minds. In the 4th century BC, the 
Greek philosopher and scientist 
Aristotle provided descriptions of 
insect anatomy, establishing the 
groundwork for modern entomology.”  
“Entomology,” Encyclopedia Britannica 
https://www.britannica.com/science/
entomology
3 Annu Rev Entomol. 2018 Jan 
7;63:31-45. doi: 10.1146/annurev-
ento-020117-043348. Epub 2017 
Sep 22.
4 MVRDV Pig City (2000-2001)
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The cultural context of where these projects were placed was also a critical issue in this 
research. I relied on contemporary and historical precedents to provide insights into ways 
of enhancing and expanding the relationship to these animals even if only anecdotally.  
With this excavation work came new research processes that are applicable across any 
locale.  Japan has been the setting for identifying many types of relationships between 
insects and people and was the model for developing those processes. 
Finally, throughout this PhD I have wondered how design could shift the public perception 
and value of the insect. As is known, especially within the consumer electric and 
automobile industries, design is capable of effectively manipulating taste, behavior and 
desire. However, when it comes to a subject that is overly familiar and evocative of a 
number of unpleasant emotions, what types of strategies can be used to reframe it? 
This has been one of the aims of the research as it pertains to indirectly promoting issues 
of sustainability.
As a whole, what began as a desire to know how design would enable me to understand 
the insect, became, by the end of the degree, the inverse: the insects had provided me with 
a deeper understanding of design and my practice. This evolution of the PhD’s questions 
has paralleled both the overall cyclical action and response processes inherent in design, 
and periodic work-in-progress degree summations, all of which drove the research projects 
forward. This narrative progression was anything but straightforward and most often it was 
a circuitous mess. This development work stands in stark contrast to the clarity this PhD 
document has attempted to reach.
The PhD Document
This book documents a body of work undertaken during the period of this PhD, by project. 
A total of thirteen projects are presented that respond to the research questions. These are 
organized under two suites of projects with a number of chapters explaining past practices 
and their relation to this new body of work. A chapter has also been set aside at the end to 
position the work within a broader community of practice.
In Chapter 2 the dissertation begins with an introduction to my mode of practicing 
interdisciplinary design and its antecedents. It provides a foundation from which to 
understand how my early fine art training and the retail store my parents owned 
had helped to generate an approach to designing that heavily impacted the work 
created in the PhD. A discussion of four projects from my commercial design practice, 
actionfindcopypaste, introduces certain basic concerns that were seen in that work prior 
to starting the PhD. These commercial projects go on to influence the approaches used in 
the PhD projects. The chapter also provides an introduction to a particular temperament to 
the work. This also becomes an important factor to how I have expanded the definition of 
interdisciplinarity in this PhD.
As the PhD research began in response to a separate mode of designing that I had created 
and was teaching in design studio courses, I wanted the platform of this degree program to 
challenge those processes and build a new body of work. Chapter 3 introduces this teaching 
practice and defines the processes I responded to in this degree, which were based in 
intervening in hypothetical systems-based scenarios to formulate design project ideas.
The chapter also describes how the work of the PhD began to inform those design ideation 
processes and further create new teaching processes. This feedback loop became another 
way to gauge the effectiveness of the PhD research.
In general, the point of practice-based research is that it is not divorced from practice. 
There is typically a presumption that when one is conducting research for design that 
that individual is looking for something specific within precedents, historical accounts or 
bibliographic information. While this type of expectation was key to the developmental 
research carried out for the commercial practice, the majority of this auxiliary research in 
this PhD was conducted under different expectations; it was based on learning about the 
subject of the insect first and foremost and its use currently and historically. In Chapter 
4 I provide a summary of that auxiliary research carried out for design. It provides a brief 
overview of facts surrounding the three commercial applications that this work has focused 
on: bioengineering, food and pet production. This parallel research stream has more 
often helped to build strong rationales than it has provided literal directives on what to 
design. Furthermore it has meant to build a repository of data and area identification of 
overlooked potentiality for future use. Throughout the degree I have drawn on this directly 
to affirm that the development of a project is well positioned within existing or previous 
cultural narratives.
These three chapters form the basis from which to introduce the two suites of projects, 
each in their own chapter. The influences from my commercial design practice and teaching 
practice on these suites provide an important platform from which to see how the new 
projects were developed, and how the research questions of the PhD were formulated.
Chapter 5 introduces the Habitat suite of design processes and Chapter 6 introduces the 
Shop Concept, a suite of projects. As design laboratories, the former emphasizes processes 
and techniques, which provided a setting for testing the projects on myself, while the latter 
focuses on defining a range of new projects and testing them on the public.
In Chapter 7 the two major propensities of reveal and immersion are defined as they 
pertain to how they structured the actual design of the PhD projects. They provide an 
understanding of the projects’ characteristics and how they were used to construct 
particular experiences and meaning for visitors and users.
It has been critical to position this work within a community of practice. In Chapter 8 a 
number of design practitioners were chosen who are advocating for and working with 
biological entities and the life sciences. Their work challenges our understanding of and 
relation to the natural world through four areas of practice that were considered in this 
research: artificial habitat, apparatus, conceptual frameworks and spatial biological 
infrastructures. These areas explain where the work differentiates and aligns itself with 
those practices and projects. The chapter concludes with a discussion on where the 
practice contributes to the larger body of knowledge.
Lastly, the Appendix provides two short anecdotes on personal experiences directly 
and indirectly related to insects. These provide important additional backstories to my 
connections to these animals.
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Scope of Reflection
Between the two most recent practices—teaching and design—that 
have impacted this PhD research, my commercial design practice, 
actionfindcopypaste, has provided an important path of insight into the 
lineage of why I go about making work in a particular way. This reflection 
has been critical to understanding why I am designing the way that I 
am in this PhD degree, and how I am using this mode of designing to 
communicate certain ideas about insects, our relationship to them and 
how insects should be part of issues relating to sustainability.
During this time of the degree, intense reflection on the current work 
and past practices stretching back to my undergraduate fine art degree 
program took place.  However, this was incremental: it first began with 
taking apart key projects from actionfindcopypaste, which first unveiled 
basic characteristics that defined how I was generally approaching the 
PhD projects; these are discussed in this chapter.
Later, an even deeper level of examination of the work of 
actionfindcopypaste was carried out. This found me recalling my past 
lighting and stage design practices that began in my undergraduate 
degree, which helped to define my first design and teaching job in the 
theatre department at the American School in Tokyo, Japan.5 At this 
stage of reflection a more robust set of characteristics were identified 
that were inherent in the new body of work in this degree. I recognized 
the two propensities of reveal and immersion, within which those 
characteristics sit, were critical to how I was constructing particular 
engagements with the public with these new projects; this is the subject 
of Chapter 7.
Lastly, it was the reflection on my fine art practices of photography 
and sculpture, begun in my time as an undergraduate art student and 
continuing until the early 2000s when I began my Master’s degree in 
Melbourne, Australia,6 that unveiled yet another level of understanding. 
Here a third tier of reflection came into focus regarding a particular 
temperament that the work has maintained across all of the past 
creative practices and current work, which I call “performative;” this is 
discussed in this chapter as well.
As the word signals, temperament is a description of the 
“physiologically-based template of emotion, behaviour and overall 
phenomenological experience”7 of a person’s nature. The performative 
temperament is used in this dissertation to describe how my work 
has manifested itself in consistent ways across a variety of different 
mediums and modes of interaction. The PhD work at times has 
been described as engagement. Even biological modes of symbiotic 
exchange have been used as metaphors to describe a particular form of 
performative engagement between this insect-based work and 
the public.8
05 I was employed as instructor, and theatre designer and video 
producer at the American School of Japan, Tokyo from August 
1997 to December 1999.
06 I received my Master of Design degree from Swinburne 
University in 2005.
07 Lee, Daniel E. “Aristotle’s Biopsychosocial Model of Psychology 
and Conceptualization of Character: Points of Congruence with 
Modern Models of Psychology” (PhD Dissertation, Adler School of 
Professional Psychology, 2011), 112.
08 A discussion of symbiotic interactions is found in the first 
section of Chapter 8.
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fig. 001: Carmen, lighting design installation/performance, 1989. A photograph 
of a theatre lighting installation inspired by the opera. This was created while 
studying lighting design at the University of New Mexico, Albuquerque, New 
Mexico, U.S.A.
fig. 002: Set and lighting design: 
You Can’t Take It With You, 1997 
Ricketson Theatre, The American 
School in Japan, Tokyo. This 
theatre set was constructed 
with two thousand repurposed 
Japanese manga (comic) books. 
Interdisciplinary Performative Origins
To better understand this perfomative temperament and how it is positioned within a 
mode of interdisciplinary design in my practices, two episodes from the past require 
introduction. These will provide a foundation from which to understand both the nuances 
in the characteristics of the work of actionfindcopypaste and later, the work in this degree.
As an undergraduate fine art student in photography I was inspired by the art photography 
of Patrick Nagatani,9 I would regularly construct elaborate interior sets for the 4x5 view 
camera. Because of the lighting configurations that I would assemble, I gradually found 
myself in the theatre lighting department and began taking classes.10  As part of
the learning experience, students would be put in charge of lighting design and responsible 
for operating lighting cues for the modern dance performances choreographed by graduate 
students in the dance program. This experience left an indelible mark on the way that I 
think about and see space, human movement and light.
Assignments were given that had us individually build elaborate micro-environments, set 
lights around them, pick music, and operate a small dimmer board, basically creating a light 
performance around a stationary installation. Assembled in a tiny black box theatre used 
specifically for testing light rigging concepts and practicing lighting cues for performances, 
one could immerse themselves in their own imaginary worlds in these mini-performances.
These were revelatory assignments in that they allowed me to feel the connection between 
light and music, the fading up or dimming down of a light to a moment in an instrumental 
or ambient piece of music. I could see and feel for the first time the control of creating the 
illusion that an element in the installation was moving, emerging, or disappearing with 
the simple control of five to ten lights. Like a magician, with my hands I could direct when 
exactly to reveal parts or the entire installation to the viewer. With the accompaniment of 
an emotionally-charged music composition, the immersion into another world of light and 
sound was a magic that has been difficult to replicate over the years.
Little did I know that lighting design would be an important introduction to design in 
general. Unlike the passivity of my photographic and sculpture work at the time, light 
performances allowed me to actively engage with an audience in real time; I would find 
similar opportunities for engagement with design.
9 The work of U.S. artist photographer 
Patrick Nagatani: https://www. 
patricknagatani.com (accessed 27
October, 2017)
10 I studied theatre lighting design 
from 1989 to 1990 under John 
Malolepsy, Professor Emeritus, Lighting 
and Scenery Designer 1977-2007, 
Department of Theatre and Dance
at the University of New Mexico in 
Albuquerque, U.S.A. During this time I 
also assisted him on a number of dance 
productions.
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fig. 003: The Wearhouse, ca. May 1975 (pre-opening) Loretto Shopping Center, Las 
Cruces, New Mexico, U.S.A. The Wearhouse was a retail store Bill and Suzy Kaltenbach 
(my parents) owned and operated from May 1975 to May 1981. 
fig. 006: My father’s 1923 Ford “New Model” T Tudor Sedan, used to promote the 
store in civic parades.
fig. 004, 005: The “1980-81 New Mexico State University,” Las Cruces business calendar poster (right) and 
detail of it, ca. 1979, artist unknown (source: C. Kaltenbach archive). This poster was given away at The 
Wearhouse. The evidence of the store’s popularity was illustrated in this city business calendar poster.
fig. 005
The other important episode that has had an enduring 
effect on how I approach design, and is the root for this 
passion for a multimodal, performative mode of practice, 
was from a seven-year period of my childhood that began 
in 1975.
In May of that year my parents opened their own Levi’s 
only retail store in a medium-sized town in the U.S. state 
of New Mexico. After living in Los Angeles in the early 
70s before returning to New Mexico, The Wearhouse had 
been the brainchild of my father’s since high school. With 
a full licensing agreement direct from Levi Strauss & Co.’s 
corporate headquarters in San Francisco, he and my mother 
set out to design the store interior and branding. While 
they both developed a keen interest in design while in L.A., 
neither one had had any formal training in spatial or 
graphic design.
Not long after the store opened, they began to use it as a 
platform to connect with the broader community, taking 
part in the local Chamber of Commerce and the Lions Club, 
a non-political service organization. As an extension of that 
community engagement they also were on the radio, in the 
newspaper, and in annual parades. As was typical of the 
time, these were important outlets and events to promote 
the store. Wrapped in the newest Levi’s fashion their public 
persona had extended beyond just the shopping mall that 
housed the store, it occupied the town.
During the early years of the store’s operation my father 
purchased a 1923 Ford “New Model” T Tudor Sedan. As an 
avid car enthusiast he knew the relevance of this classic 
in the national psyche and saw the potential of a unique 
promotional tool for the store. By using this car for parades, 
in an important act of marketing, he was able to collapse 
two of the most iconic symbols of 20th century U.S. culture 
into one concept that would be synonymous with The 
Wearhouse. As both the Ford Model T and Levi denim 
blue jeans had for seventy years epitomized the country’s 
ingenuity, modernization and values of an empowered 
middle class, my parents saw themselves by extension of 
the store personified in these popular national attitudes.
Furthermore, beyond the retail activities and civic 
interactions, there was a third dimension that bolstered 
their public persona: the historical, which was symbolized 
by my father’s name. While he and his siblings had been the 
first generation to be born in the town, he was the third to 
make it his home. Dating back to before its incorporation 
in 1907, his great uncle and later, after the Depression, 
his grandfather’s family had established firm roots in the 
community having helped establish the first savings and 
loan financial institution.
This combination of commercial activity, community 
engagement, and historical lineage all framed by fashion 
and design became the lens from which I understood my 
adolescent world. It would not be until the end of 2015 
that these memories would return and begin to assist in 
formalizing the domain and construction of a conceptual 
framework for this research. The insight in this formative 
period of my youth underscored how I wanted to position 
the insect in a particular way in this new body of work. 
The Insect Shop would be the first project in the suites of 
projects to benefit from this intense period of reflection.
Combined, both the recalled reconstruction of my 
experience as a lighting designer and my role as a 
participating onlooker in the public macrocosm of 
The Wearhouse provides anecdotal introductions 
to the chapters in this document and to the work of 
actionfindcopypaste.
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fig. 007: Screen shot of the actionfindcopypaste website (http://actionfcv.com), designed in 2011.  
Inside actionfindcopypaste
Early in the PhD I established that there were three basic concerns to the way that I had 
practiced designed in actionfindcopypaste: (a) a conceptual approach, (b) a concern with 
shared human experiences, and (c) a consistent desire to learn new processes.
(a) My foundation to a conceptual approach to practicing began with early training in 
creative practices from 1988 to 1992. During this time I was based in a school of fine art, 
with a strong conceptual bent at the core of its pedagogy. Artist-photographers Thomas 
Barrow and Patrick Nagatani11 were two key professors at the University of New Mexico 
from whom I took numerous courses. They demonstrated a mode of thinking and practicing 
that took cues from the events and artifacts found in contemporary U.S. culture, be they 
political, socio-economic, scientific, or religious. Their various bodies of eclectic work 
demonstrated both an aesthetic rigor in thinking and in craft, however ideas were always at 
the foreground of their work’s relevance; individual pieces were more often provocations 
and critiques of particular social, economic, government and military structures and 
systems. However, once I left the United States in mid-1990 I recognized that an art practice 
based solely on critiquing specifics of one culture was limiting.
(b) My first international residency in Japan provided the initial steps to locate themes and 
subject matter that were universally shared experience of the human condition. The last of 
the sculpture and photo-based work from the end of that decade illustrated these thematic 
concerns and a shift away from the culture of North America. The result was at first inward 
looking: as subject matter became more internalized, the modes of representation became 
more abstract. Issues related to perceiving a different spatial and temporal condition in the 
urban density of Tokyo began to be my major interest. The photography created in the late 
90s focused heavily on representing an interpretation of this different physical and mental 
state in still imagery. I went as far as creating a different process of image-making borne 
from distorting digital video footage with analogue means. I would later define this in my 
Master’s degree as D.R.U.S. (Digital Reciprocity Under Sampling).
(c) This creation of a process of image-making epitomized my willingness not only 
to generate new processes but also learn new ones. This was the backbone of my 
interdisciplinary mode of working. In fact, I have been constantly taught new processes and 
have taken on new subject matter throughout the various practices that I have maintained 
over the years. While this had been a commercial necessity with actionfindcopypaste, it 
was built into the learning mandate of the prior art-based and theatre-based practices. 
However, it was in the dash to initiate as many new projects as possible for the PhD that I 
had overlooked how I was, once again, learning and developing new processes, such as in 
the design and fabrication of the Insectarium installation (Chapter 5).
Out of the work of actionfindcopypaste there are four projects that provide an 
understanding of how I have worked in this manner, seeking to aesthetically craft a 
concept, create experiences that can be universally shared, and develop processes that 
would broaden the practice’s skill base. Furthermore these projects demonstrate the 
streak of performative temperament that infiltrates the overall emotional and behavioral 
phenomenological experience in the work. Those four projects are: the Desire for Magic 
Book, Aigle Vitrine #5 Window Display, Setsuden Light Fixture, and the Kirin Beverage Cans. 
The following is a discussion of each of those projects.
11 I took the photography history 
course “Photo Since 1950” in 1989 with 
Thomas Barrow, Professor of Art from 
1976 to 2001, and photography studio 
courses in 1988 and 1990 with Patrick 
Nagatani, Professor of Art from 1987 to 
2007. Both taught in the Department 
of Art and Art History at University of 
New Mexico in Albuquerque, U.S.A. 
Beyond their teaching they have both 
been recognized has having made 
important contributions to the history 
of photography in the United States.
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fig. 008:  A rendering of the 3D digital model of the Desire for Magic, art photography monograph with the vinyl cover. 
fig. 009: Perspective view of Desire for Magic, art photography monograph, 2010.
Desire for Magic Book
This art photography monograph12 provided an opportunity 
to craft a concept around expanding the idea of what the 
book as an object is as it relates to the interior programme 
of the spaces it occupies. This investigation into the idea 
of the book demonstrated an interest in the book as a tool 
for spatial immersion. Early prototypes explored this idea 
through sensor-enabled LEDs in a semi-malleable plastic 
dust jacket. When the user would go to grab the book, its 
illuminated name and that of the artist would fade up in 
its spine and then fade away once one was no longer in 
proximity to it. This gave the book a particular persona.
In the final design of the book I attempted to bring a wider 
audience into the artist’s various bodies of work through 
the sensual tactility of the book’s PVC vinyl dust jacket. 
This vinyl application to its cover was also meant to semi-
disguise it as a book, by amplifying its “objectness” through 
an embossed industrial material. This illusion was not only 
meant to ask the reader to question the form and material 
of what a book is, but it underscored the conceptual ideas 
found in the artist’s work: illusions of authenticity, in image, 
persona and history.
As the first major project completed by the practice there 
was a range of new design and production processes that 
were learned and developed. Although the interactive 
dust jacket was never produced due to cuts in the budget, 
the development of the early LED-embedded dust jacket 
prototype brought physical computing and electronics 
assembly processes into the practice. This assisted in 
creating a more convincing proof of concept. In addition, 
because the book presented seven distinctive bodies of 
work by one single artist, the organization of that work into 
a single accessible narrative required an entirely different 
strategy of image arrangement and graphic coordination. 
This image and text composition process allowed each body 
of work to remain distinct while creating a cohesive whole. 
Furthermore, processes were also created for designing 
and fabricating special features for the hard cover and 
dust jacket. These required lengthy negotiations with the 
printer. It was a process to understand the capabilities 
of the company, while determining the most impactful 
way to communicate the specific affect attempting to be 
created with the design. The design stipulated that the PVC 
dust jacket was embossed with a circle on the front and 
debossed on the back with the same circumference. These 
features were designed to rest in and on corresponding 
circle features found on the front and back hard cover of 
the book. As a subtle nesting strategy of physical elements, 
this design required new processes of controlling the 
registration and tolerance of elements through graphic 
directions. Lastly, the project necessitated learning about 
off-set printing production. This required me to be on site 
of the print production for the entire print run of the book, 
which gave me important insight into color calibration and 
the inner workings of four-color Heidelberg offset printers.13
The book represented one of the clearest lineages to a 
peformative temperament found in my previous lighting 
design practice. The relationship between the sensor 
triggered LED dust jacket design and its designated 
interior space was an attempt to bring forward a similar 
performative light experience to this project. Furthermore, 
the book introduced the reader to Nagatani’s concepts of 
art in its haptic features. This was found not only through 
the PVC dust jacket, but it also was experienced in an 
interior feature.  On a single page a circle diecut was 
created which left a large whole, the same circumference 
in size to that found on the cover. This feature allowed 
the reader to create their own magical illusion by 
superimposing that hole against the graphic elements on 
the corresponding pages.
12 Penhall, Michele M. (ed). Desire for Magic: Patrick Nagatani 1978—2008. 
Albuquerque: University of New Mexico Art Museum, 2010. https://unmpress.com/ 
books/desire-magic/9780944282328 (accessed 1 January, 2016)
13 The book was printed by Tien Wah Press (Pte) Limited, Singapore. Print 
production took place in their plant in Johor Bahru, Malaysia, 24-26 March, 2010. 
Over the three days of printing, press checks were conducted every hour/hour and 
a half. I worked constantly with the press foreman to match the original proofs; on 
the spot decision-making allowed for the best overall affect on each signature.  
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fig. 012: Night view of Aigle Vitrine #5, display windows installation at the Aigle North America Flagship Store in Halifax, Nova Scotia, Canada, 2010. photo: Steve Farmer
fig. 010: Front and back covers of a folded promotional mailer. An illustration 
was created superimposing the installation text over renderings of the digital 
mannequin models.
fig. 011: Both window 
partitions were 
designed to slot into 
the back portion of 
the metal benches 
with no fasteners 
or adhesives. The 
two benches had 
casters fastened to 
the bottom of their 
frames. This allowed 
both to be easily 
moved. The bench 
provided more display 
space and area for 
customers to sit. 
Lastly, the partition-
bench located behind 
the cloud god window 
had built into it a 
structure from which 
the mannequin was 
fixed to the partition. 
This gave the illusion 
that it was hovering 
in space.
Aigle Vitrine #5
As the first major retail design project for the practice,14 
I was interested in challenging Aigle’s marketing tag line, 
“To reconnect man with nature.” While I was hired to 
design a window installation to promote jackets for their 
autumn collection that year, I wanted to create a concept 
around questioning what nature is and what people’s 
connections are to it. I used the question “Has nature left 
you behind?” in the center of a three-part tableau to create 
a provocation, in a similar spirit to the work of U.S. artist 
Barbara Kruger.15 As a dimensional triptych: a floating male- 
cloud god on one side and a woman perched on a buoy 
on the other, each at the same scale as a real person and 
positioned in there own display window, with the text quote 
applied across both front doors in the center, this spatial 
configuration allowed the store visitor to be positioned 
directly between and within the tableau as they were 
confronted by the question. This spatial composition was 
able to embody the concept on multiple levels.
Beyond creating a provocative visual and physical 
experience, the window display installation was to 
communicate on another, more basic emotional level. I 
wanted the pedestrian to feel empathy for the mannequin 
perched on a buoy. For this female figure I crafted a specific 
posture and gesture that was meant to communicate a 
sense of yearning. The figure was to give the impression 
that the character’s narrative was of someone stranded 
on a buoy in the middle of a body of water, with an arm 
stretched out, hand slightly open, forefinger faintly raised, 
reaching for something not quite graspable.
In addition, as Halifax sits within a volatile coastal climate 
I wanted to communicate that atmospheric energy in 
an ambient abstract manner. This was achieved through 
various techniques. A silver reflective stripe pattern made 
from metallic cut vinyl, was applied to the surfaces of 
the partitions at the back of the displays. These patterns 
created both the illusion of a receding oceanscape and a 
sense of being wind swept.16  This was further enhanced by 
vibrant uplighting generated by LEDs placed beneath acrylic 
pools, which refracted through aerating water just below 
the mannequins. This illumination feature amplified the 
sense of movement and created a mythical 
climactic ambience.
This installation was the practice’s first interior design 
project. The techniques and process developed for this 
installation extended well beyond retail window dressing. I 
used the opportunity of the project to undertake designing 
a number of components that expanded my use of narrative 
and advanced fabrication techniques. I employed the 
techniques of CNC fabrication to generate the white life-
size styrofoam figures, which were produced by a firm in 
Toronto. The process of generating the files and preparing 
them for the fabricators was an effective design process 
that impacted future projects in the practice.
In addition, a design process was created to consider a 
partition-bench furnishing for a multifunctional interior 
design feature. I was interested in extending the function, 
from inside the store, of the movable partitions that I had 
specified for the window displays. This design process 
explored additional programmatic elements for the store’s 
interior that could be supported by the divider. This process 
was inspired by modes of space-furnishing usage seen in 
both vernacular and contemporary Japanese architecture.17
The mannequin-driven tableau made this window 
display design the most theatrical of all projects in 
actionfindcopypaste’s oeuvre. Its perfomative nature was 
tied to a literal strategy of communication: place human- 
like figures in enclosed spaces with dramatic lighting. Like 
the Desire for Magic project, I also recognized that I was 
once again recalling the peformative temperament found 
in my previous lighting design practice. At one point in 
the design I had actually envisioned both display windows 
as a version of the mini-black box theatre; I had looked 
to incorporate programmable dimmer boards in order to 
set a series of automatic lighting cues for each window. 
Both mannequin-filled window designs became unusually 
animated in what was otherwise, except for the aerated 
water reflections, a fixed diorama.
14 Aigle Vitrine #5, retail window display. Aigle North America Flagship Store, 
Halifax, Nova Scotia, Canada, 22 November–19 December, 2010
15 Barbara Kruger is a conceptual artist whose background in advertising helped 
to launch her photographic-slogan work, which specialized in critiquing U.S. 
popular culture, including consumer culture. She was a prominent artist during my 
formative years as an undergraduate art student in late 1980s and early 90s.
16 This was a strategy learned from Japan, inspired by both 15th century Yamato-e 
painting and by Japanese comic artists of the 20th century. Cartoonist Scott 
McCloud has discussed the different illustrative techniques for depicting motion 
between comic book artists in the U.S. and Japan. In the U.S. abstracted effects 
are applied to a subject to illustrate motion, in Japan it is the background that 
becomes distorted and the subject remains fixed. McCloud, Scott. The Invisible Art 
Understanding Comics. NY: Harper Collins Publishers. 1994.
17 The step chest, called a kaidandansu is a historical example of a hybrid furniture 
object. The work of contemporary Japanese architect Yo Shimada of Tato Architects 
demonstrates an interest in hybridized furniture components integrated into 
architectural features. Shimada’s House in Itami from 2012 is a strong example of 
this approach to furniture/interior architecture design.
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fig. 013: Setsuden Light Fixture, 2012. Flashlight and base station in regular 
configuration as single fixture. When removed from base station, the flashlight 
is fully charged. photo: Steve Farmer
fig. 014: Setsuden Light Fixture, 2012. The flashlight removed from the base station 
and awaiting use. photo: Steve Farmer
fig. 015: Setsuden Light Fixture, 2012. A rendering of the flashlight and base station 
as single fixture in glow mode.    
Setsuden Light Fixture 
 
Having experienced the sequence of events in Tokyo 
during and after the Great Tohoku Earthquake of 11 March, 
2011, I wanted to create a consumer product around the 
concept of light as both personal security in the event of an 
earthquake and energy security following a disaster. After 
the devastating earthquake and tsunami in the Tohoku 
region of Japan, a “setsuden” condition was experienced 
across Tokyo, wherein everyone was encouraged to 
conserve electricity. It was with these experiences in 
mind that I developed a flashlight and charging base 
station fixture.
As this product was specifically designed for the Japanese 
consumer home market,18 there were a number of societal 
influences used to create a broader appeal for the fixture, 
with two in particular standing out. First, to have a product 
for emergency use that blended into the everyday—possibly 
becoming an object of beauty—provided a type noninvasive 
insurance plan. The ability for the fixture to disguise its 
function for the purpose of an emergency situation, against 
the backdrop of everyday life, was a critical feature in the 
context of Japan, as people do not want to be reminded 
of the psychological state of preparedness that they are 
encouraged to maintain daily. The design concealed this 
function by making invisible its true form and function. In 
its regular configuration it would appear to be merely a 
desk, table or floor lamp due to the translucent white, low- 
density polyethylene that was proposed for its material. 
This would have allowed it to emanate light from its surface 
in a glow mode. If a major earthquake struck, the stacked, 
inverted flashlights, fully charged, on top of the charging 
base station could be easily accessed.
The second function was this light’s service to the hearing 
impaired. At the time of the proposal in 2012 12.8%19 of 
the population in Japan had some level of hearing loss. 
Because the fixture would be connected to the internet it 
would be activated by the Japan Meteorological Agency’s 
Earthquake Early Warning system (EEW), enabling the 
fixture to be programmed to transfer that signal in a special 
light configuration. This also would be made possible 
through the preconfigured, animated illumination modes 
accompanying the product, made available on a smart 
phone app. This feature would provide a visual alert to the 
user of an incoming earthquake. 
This fixture was never developed into a fully operating 
consumer electronic product. Because it remained in a 
preliminary prototype stage, the design processes never 
exceeded those that were developed to envision certain 
kinds of use and the arrangement of the parts and internal 
components in its design.20 One process in particular would 
have dealt with a proposed end-of-life feature, which would 
have allowed the consumer to be responsible for shipping 
it to the appropriate recycling centers. In the proposed 
manufacturing of the components it was specified little to 
no adhesive or fasteners be used in its assembly; instead 
the components were to be threaded together. Through 
instructions on an app the consumer would be directed 
to disassemble both components, separating the various 
materials. A request through the app would trigger prepaid 
postage boxes to be delivered to the consumer, who would 
sort these materials into the corresponding boxes and have 
the boxes sent to the appropriate recycling centers.
The design of the flashlight component in relation to the 
base station was also developed around a haptic narrative 
scenario, which was informed by critical considerations 
around earthquake and natural disaster preparedness. The 
performative temperament in this product was embedded 
in the handle of the flashlight, which at one moment 
appeared to be merely the narrow top of a fixture, and 
the next, became an activated form when grasped and 
removed from its parent component during an emergency. 
The fixture then would convert to a directional flashlight, 
providing an immediate recognition of its multileveled 
lifesaving potentiality. This product effectively and quickly 
provided a bridge of potent engagement from the lighting 
requirements of the day-to-day to the momentary resolve 
to protect one’s self.
18 This product was originally introduced to the Japanese retailer, Mujirushi Ryōhin 
(Muji) on 15 April, 2012, with a subsequent meeting to their product department on 
24 April, 2012.
19 Japan Hearing Instruments Manufacturers Association (JHIMA) “Japan: One-in-
eight say they have a hearing loss.” hear-it.org. Accessed 1 August, 2018.
https://www.hear-it.org/japan-one-in-eight-say-they-have-a-hearing-loss 
20 Early form development was designed in collaboration with Maasaki Ito.
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fig. 016: Kirin Beverage Can #2, 2015. 
A 3D printed prototype of the product 
version for both hot and cold generic 
beverages, drinking cups attached. 
photo: Steve Farmer
fig. 017: Kirin Beverage Can #1, 2015. 
A 3D printed prototype of the product 
version that makes hot tea in the can, 
with both drinking cups detached. 
photo: Steve Farmer
fig. 018: Kirin Beverage 
Can image concept: 
“oshaku suru” custom 
seen in a 1960s Japanese 
film still. Background 
image unavailable for 
reproduction.
Kirin Beverage Cans 
The development of the concept for these two beverage 
cans came about from my participation in a corporate 
product concept working group sponsored by Sony in 
Tokyo.21 The issue under discussion was how to slow people 
down and encourage them to talk to one another around 
the vending machine in corporate employee break rooms, 
also known as canteens. The objective was to tease out 
the social issues surrounding this scenario, not to design 
a new vending machine or beverage product. Because I 
had created design concepts for vending machines in the 
past, and conducted graduate design courses on the same 
theme, I already had some insight into the topic. By the 
end of the meeting I had sketched an idea and approached 
the employee of the Japanese beverage producer Kirin to 
request an appointment to present the concept for a new 
can design at a later date.22
In the concept for this can the objective was to engender 
a share-socializing behavior that could naturally unfold 
after it was removed from a beverage vending machine. I 
wanted this behavior to arise not only from the can but the 
components connected to it. 
The prototypes I developed around this concept included 
one general beverage can designed for any type of hot 
or cold drink, and another specifically for a variety of hot 
teas from leaves grown in regional areas across Japan, 
attempting to anchor an impromptu moment to impart 
regional lore. It is through the initiation to share one can 
of tea, that the design proposes the label and product 
description on the can’s surface create the impetus for 
maintaining the moment of exchange with stories about 
the regional tea growing area from which the beverage the 
coworkers are sharing comes.
The basic design for both cans was a cylindrical container 
with a smaller diameter volume at either end of its form, 
threaded at its outer edges. These ends were then used 
to attach small drinking cups, which had corresponding 
threads within the interior of its open volume. This 
configuration allowed the two cups to function as enlarged 
screw caps, which made them easy to detach and reattach 
to the central cylinder. Together all three components 
would make one unified object with the stay tab opening 
mechanism hidden at one end.
Beyond attempting to craft a concept around the perceived 
expectations of a Japanese beverage producer, I also 
wanted the packaging to speak to a broader set of valued 
behaviours in Japanese culture, those that demonstrate 
care, generosity and respect for others. I saw this embodied 
in the idea of handing one cup from the can to another, 
opening the can and then pouring the contents into that 
person’s cup before pouring for one’s self.
Like the Setsuden Light Fixture, these beverage can designs 
were never developed into a fully functioning package 
design. Because they too remained in a preliminary 
prototype stage, the design processes never surpassed 
those that dealt specifically with envisioning certain kinds 
of uses and the design of its components. One of these 
scenarios dealt with a technical mechanism in the hot 
regional tea can version, which specified a unique operation 
by the user for creating the tea. I had developed, in theory, 
a mechanical configuration that would allow two separate 
chambers from mixing until required. As vending machines 
in Japan have a feature that allows beverages to remain 
hot, the idea was that one part of the can would contain 
only hot water, while the other kept tea leaves dry, and 
also heated. With a twist of one chamber, a rubber o-ring 
would loosen, which would allow the water to flow into the 
chamber containing the tea leaves, creating a fresh 
can of tea.
The performative temperament manifested itself in this 
project through another specific haptic narrative. The 
persuasive design of these cans was to be a vehicle to 
arouse in the user the act of hosting. In Japan the act of 
pouring another person a drink has a specific expression, 
called “oshaku suru.” I believe this to be an expression of 
generosity and assists in social cohesion over the course of 
a gathering. I specifically designed both cans to provide this 
type of sharing experience.
21 I was often invited by a member of Sony Tokyo to join a “Future of Living” 
working group discussion with members of other Japanese corporations. In January 
2015 I attended one of those discussion with the beverage producer Kirin.
22 Product presentation took place at Kirin’s Tokyo Corporate Headquarters 25 
March, 2015
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fig. 019: The insect and visitor as components in the overall design of the Asakusa Insect Pop-Up Shop, Tokyo.
fig. 020: My public persona as a component in the design of the Insectarium micro-theatre, NSCAD University, Halifax, Canada. 
Friday, 10 November, 2017. Aya Al-Hakim from CBC Nova Scotia conducts interview about insect research. photo: Grace Laemmler
Whose being is animated?
The categories used to carry out this previous analysis: three basic characteristics 
(crafted concept, broader appeal and development processes), as well as the 
performative temperament, will be found to have influenced the projects in 
this PhD. However, this way of unpacking the new work provides only a partial 
description of what has been designed. It is in the following chapters that 
other levels of insight will build on this one. In particular, Chapter 7 presents 
a discussion of how the propensities of reveal and immersion constructed a 
distinct performative temperament that was critical to framing the insects in a 
notable manner.
Through the lens of this chapter, when surveying the suites of projects 
introduced in Chapters 5 and 6, a marked difference to what I have created in the 
past is visible. No insects, let alone another living organism, beyond a human, 
are ever seen incorporated into those projects. What this represents penetrates 
to the core of this interest in aestheticized engagements. It is an issue that has 
little to do with the actual insects themselves but more to do with a reaction to 
what came before the commencement of the degree. The insects have become 
a device that has allowed me to break free of the staticity found in the images, 
objects and environments that I have created in the past.
There is now a completely different level of interactivity taking place in this new 
work, which I have never before designed into a project. While it starts with the 
use of insects, it has permeated at different levels through these projects suites. 
These new forms of interactivity have extended to include the public and 
even myself.
For the first time in these projects I have created my own shop concept and 
designed an apparatus. Both of these have required people to be fully engaged 
for the design to be complete, in a sense they are the active components to the 
larger projects. Furthermore, it is in the Insect Shop and the micro-theatre of 
the Insectarium that a new third form of interactivity has been brought to the 
work. This has been defined as a constructed public persona that operates as 
an extension of myself in a variety of performed roles. The inclusion of these 
three interactive elements into the practice is an important expansion of what it 
means to work in an interdisciplinary mode, which is now inextricably linked with 
a performative temperament.
I have consistently demonstrated a desire to animate, be animated or 
create animation from others. As discussed, there were products from 
actionfindcopypaste whose design had been infiltrated with devices and tricks 
to try to coax a greater animation between the user and the object. This desire 
to amplify the interactivity is where the notion of a performative temperament 
was first recognized. But there was still a nagging question: why was this 
necessary? What was it I was trying to communicate to the user about the 
artist’s photographic work, about the beverage producer, about the… to make 
me design in this manner? It was in this degree program where I have learned 
what it is I want to say about insects and how to use my way of designing to do 
that. This has been a critical turning point in the practice.
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Four Teaching Approaches
Teaching design is another mode of practicing. It has both 
informed and been informed by actionfindcopypaste. The 
teaching that has taken place just prior to and during the 
PhD has been a platform for carrying out a number of 
research objectives: testing a system-intervention ideation 
methodology; considering food and pet applications; 
investigating a biomimicry form-making process and 
locating alternative object functions.
The discoveries made from the research teaching 
laboratories discussed in this chapter have provided 
important insight in how to engage with insects as 
a subject for design through insect bioengineering 
interventions, alternative sustainable applications, form- 
making inspiration and locating an object’s programmatic 
opportunities. These processes have been important 
contributions to both my knowledge as a designer and to 
teaching design, as they provide design models for broader 
applications across many biological entities.
Since 1997, I have taught design in five different countries 
in various disciplines from architecture to graphic design, 
dealing with a wide range of subjects from the political to 
the sociological. My interest in how design can address 
sustainability issues began in 2010 when a colleague 
at NSCAD University asked me to consider a teaching 
collaboration with an agriculture college. I began to 
seriously think about these issues and my position on this 
subject. The marketing jargon, industry regulations and 
popular literature on the subject were of little use; for me 
the chemistry of things had to be addressed. I purposely 
avoided surveying design teaching processes from other 
universities in this area of design idea. I wanted to create 
my own processes by addressing the design problems 
that I saw as part and parcel of the outcomes I wanted 
students to meet.
To me the most important question in the area of 
sustainability was, “What base elements in the products 
we buy are doing the most harm to the planet?” I felt that 
as a designer, if I could not first and foremost address the 
inherent problems of the material of our stuff, no well- 
intentioned philanthropic activity to social engineer new 
behavior could begin to reverse the planet’s deterioration 
at the hands of industry and lifestyle. While the proposed 
collaboration never eventuated, I had taken the initial
steps to develop a design studio course to promote and 
support advanced bioengineering uses of plants.
The planet’s dependency on harmful chemicals for product 
development can be seen in petrochemical use since 
the late 1970’s and prior to that, the fossil fuel industry, 
established in the 1850s when William Henry Perkin 
developed a purple fabric dye from coal.23 Aware of this 
history, I initially believed that contemporary research 
in plant bioengineering would have to be emphasized in 
whatever project undertaken in a design studio course, as 
there was important scientific work taking place in the areas 
of material science, pharmaceutical compounds and energy 
production to name a few. But how to develop a design 
studio project based on a product or service produced with 
a chemical compound derived from a plant? This problem 
of creating such a course brief is how I came to develop a 
range of design ideation processes: system-, concept-, 
form-, function- and performative-based.
In my teaching practice, what had begun as a collegial 
appeasement focused on plant use in early 2010 had, 
by 2014, found insects to have compelling potential for 
generating a new body of work in my design practice. 
However, I needed the space to take the design processes 
out of the teaching environment and test them against my 
own project development; the PhD would provide 
that platform.
There are four teaching laboratory cases that have provided 
important discoveries in the research of this degree. The 
first was in an interdisciplinary design studio course from 
2014 where I was able to develop and test a system-
intervention ideation process centered on bioengineering’s 
use of insects. I taught the course again with the same 
systems approach, however this time with two additional 
commercial application options: human food, and pets. 
Then in 2016 there was a turning point in the relationship 
between the development of teaching processes and the 
design work I was creating separately in the PhD, the latter 
began to inform the former. In a design-build workshop 
I used a form-making process and fabrication technique 
generated during the creation of the Insectarium, as the 
basis for developing a student-designed installation. I 
taught the same workshop the following year and was able 
to further refine and test those processes by expanding 
the functionality of the installation design based on further 
cues found in the insect research. The following is a 
discussion of those four laboratory experiences.
13 Rothman, et al. 2.
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Vial Design
soft soft
rigidrigid 
(glass)
vial valve adapter valve
The modules are built from a pulp-molding 
material called sugarcane bagasse, a waste product 
from sugarcane production (a local resource 
in South Africa), which is biodegradable and 
decomposable. The vial is glass or a food-safe 
sturdy plastic, and the valves are customized 
rubber components. The product lifespan of each 
module parallels that of the wasp, three months 
and is then recycled. The vial and valves are 
washed and re-used for the next module.
003/004
illustration of on inhabitable area in a module
Tower Habitat: an insect raising module for a habitat facility for the Aeras Global TB Foundation
3021Book_2014_v03_02.indd   48-49 2015/03/04   23:31
This ‘Tower Habitat’ was created in order 
to extract antimicrobial chemicals from 
the Jewel Wasp (Ampulex compressa) to 
create a more powerful antibiotic to treat 
Tuberculosis (TB). The habitat is situated 
inside its own insect farming facility 
and will be built in Cape Town, South 
Africa, alongside an existing lab from 
the American company Aeras Global 
TB Foundation, a non-profit biotech 
dedicated to the development of TB 
vaccines and biopharmaceuticals.  
The Jewel Wasp is a parasitoid, that kills 
its prey (the main food source and host 
for reproductive needs), the American 
Cockroach (Periplenata americana). 
The wasp lays an egg which hatches 
into a larvae and eats its way into the 
cockroach’s body there producing an 
antimicrobial compound, a micromolide 
which is a naturally occurring anti-
tuberculosis substance. Tuberculosis 
is a widespread, infectious disease that 
typically attacks the lungs and spreads 
through the air, and is a leading killer 
of people with HIV. In South Africa a 
co-epidemic exists between HIV (an 
immunodeficiency syndrome which 
degrades ones immune system) and TB 
(which becomes active in depressed 
immune systems). In general, there is a 
dire need for more powerful antibiotics, 
especially in the instances of treating TB.
The proposed design intervention, a 
wasp raising module, was designed to 
be arrayed in groups of four, and stacked 
vertically around and supported by a 
central steel column. The module itself 
is divided into three inhabitable areas, 
each is designed for a single female 
wasp. Attached to each of these areas, 
along the module’s outer wall, are two 
glass vial dens. These are the main 
features of the design, comprised of 
three components that collapse into 
one unit: a vial (with a valve), an adapter, 
and the valve itself, which is inserted 
into the outer wall of the module. When 
the entire vial den is collapsed into one 
unit, it allows a technician to open a 
controlled pathway from the vial into the 
module.  When the components of the 
vial are pulled apart, all the pathways close 
individually. This allows for a controlled 
delivery and removal of the cockroach, 
while never placing the lab at risk of 
accidentally releasing the Jewel Wasp 
from its individual rearing chamber.
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CHRISTOPHER MAJKA:  The Emerald cockroach 
wasp, Ampulex compressa, is a solitary wasp 
with a fascinating biology. The species is widely 
distributed in southern Asia, Africa, and on 
the Pacific islands. The wasps hunt adult and 
juvenile cockroaches (Periplaneta americana, 
Periplaneta australasiae, and Nauphoeta 
rhombofolia), which they sting and paralyze with two stings. The first, to the 
thoracic ganglion, temporarily paralyzes the front legs of the cockroaches. The 
second sting is to the head ganglion, which irreversibly destroys the roaches 
escape reflex, effectively turning  it into a zombie. Thereupon it is lead by the 
wasp (pulling on its antennae) to a previously excavated burrow. There an egg is 
laid on it, and after hatching the larvae consumes the roach as an endoparasite. 
A further fascinating aspect of their biology, and one which Kayla Robb 
proposes to exploit in a pharmacological context, is that before pupation, 
the wasp larvae coat the interior of the roach exoskeleton with powerful 
antimicrobial compounds, chiefly a mullein [(R)-(-)-3,4-diydro-8-hydroxy-3-
methylisocoumarin] and a micromolide [(4R,9Z)-octadec-9-en-4-olide] in order 
to prevent the growth of bacteria which contain insect pathogens. These two 
compounds have been found to be strongly antibiotic in treating tuberculosis. 
This is a fascinating insect species with a complex biology, producing a very 
valuable product. Moreover, cultivation of the wasps is relatively easy given 
that they feed on cockroaches, species that can, in turn, be very easily reared.
Ampulex compressa / Emerald Cockroach Wasp
(Fabricius, 1781) 
Kayla Robb 
Tower Habitat
an insect raising module for a habitat facility for
 the Aeras Global TB Foundation, South Africa
fig. 022: Data visualization presentation panel: This is graphic design work by student Kayla Robb for her project 
the Tower Habitat. “The wasp is a parasitoid, that kills its prey (the main food source and host for reproductive 
needs), the American cockroach (Periplenata americana). The wasp lays an egg which hatches into a larvae 
and eats its way into the cockroach’s body there producing an antimicrobial compound, a micromolide which 
is a naturally occurring anti-tuberculosis substance. Tuberculosis is a widespread, infectious disease that 
typically attacks the lungs and spreads through the air, and is a leading killer of people with HIV. In South Africa 
a co-epidemic exists between HIV (an immunodeficiency syndrome which degrades ones immune system) and 
TB (which becomes active in depressed immune systems). In general, there is a dire need for more powerful 
antibiotics, especially in the instances of treating TB.” © Kayla Robb; courtesy of the designer.  
fig. 021: The top of a double page spread in the Insectum book. The introduction to each project in this book includes this system 
diagram. In this diagram the elements of the student’s hypothetical system are clearly defined, as well as where the student is 
intervening with t eir project in that s stem.
fig. 023:  Double page spread from the Insectum book.
The Tower Habitat project by student, Kayla Robb was developed around the Ampulex compressa, emerald 
cockroach wasp. It was created in order to extract antimicrobial chemicals from the wasp to create a more 
powerful antibiotic to treat Tuberculosis (TB). “The habitat is situated inside its own insect farming facility and 
will be built in Cape Town, South Africa, alongside an existing lab from the American company Aeras Global TB 
Foundation, a non-profit biotech dedicated to the development of TB vaccines and biopharmaceuticals.
The proposed design intervention, a wasp raising module, was designed to be arrayed in groups of four, and 
stacked vertically around and supported by a central steel column. The module itself is divided into three 
inhabitable areas, each is designed for a single female wasp. Attached to each of these areas, along the module’s 
outer wall, are two glass vial dens. These are the main features of the design, comprised of three components 
that collapse into one unit: a vial (with a valve), an adapter, and the valve itself, which is inserted into the outer 
wall of the module. When the entire vial den is collapsed into one unit, it allows a technician to open a controlled 
pathway from the vial into the module. When the components of the vial are pulled apart, all the pathways close 
individually. This allows for a controlled delivery and removal of the cockroach, while never placing the lab at risk 
of accidentally releasing the Jewel Wasp from its individual rearing chamber.” 
© Kayla Robb; courtesy of the designer. 
System-Intervention Ideation
In the Insectum design studio course24 I wanted to develop 
an ideation process in an effort to create design support 
for a sustainable product or service. I was interested in 
how to intervene with design in a system of production. 
This two-part process first allowed a student to develop 
a hypothetical system whereby the intersections of an 
insect’s life cycle with a bioengineering method and the 
production and delivery of a product or service could be 
explored. Second, it gave the student the opportunity to 
think about where they best could intervene in that system.
This system-intervention teaching approach allowed me 
to shift the project’s initial focus away from designating 
a thing to be designed, to making the student begin with 
considering an insect.
Students were to choose their own insect of interest and 
locate a peer-reviewed scientific journal article on the 
use of that insect in chemical research—this article had 
to include a description of the potential for the insect- 
chemical’s commercial application. From that insect-based 
research along with additional research they had to create 
a hypothetical life cycle-bioengineering-product production 
and use flow diagram (figure 021).
In other words, the diagram simply described a narrative 
whereby the mass rearing of an insect in a specific locale 
would be used to extract a specific natural compound  
for use in a process to produce a product (and/or service 
or treatment), with an intended target audience for 
that outcome. The creation of this narrative provided 
the student the opportunity to consider how a design 
intervention could be created in and by the system, have a 
particular function within the system or, as integral to the 
system, actually effect change to it. This framing situated 
and connected a project within a context. It also provided 
potential for added interdisciplinary value, another level of 
functionality and/or a multimodal outcome.
than copying—their own idea derived 
from yet-to-be commercialized real 
science that they had found on their 
own. This was a strategy that also 
provided a way to understand today’s 
needs and desires as a model of 
future expectations.
When the PhD commenced, the desire 
was to challenge and test this system- 
intervention ideation methodology. As 
time went on I recognized that it was 
a process that in fact I could not use. 
This was due in part to none of the 
projects being centered on one single 
insect; I had given myself the mandate 
to incorporate live insects into each 
project. In addition, the location of my 
research and work-in-process degree 
presentations dictated that I stay in 
different parts of the world for lengthy 
periods, so the projects would have to 
accommodate for whatever insects I 
could find in that particular locale.
This situation provided both 
restrictions and opportunity. What I 
recognized was that in each location, 
predictable access to live insects was 
based on what I could find in pet 
stores: an exotic beetle in Tokyo, the 
stick bug and cricket in Melbourne, 
and the blue hornworm, meal worm 
and cricket in Halifax. By keeping 
these insects while in those cities, my 
knowledge of them grew and with it an 
acknowledgment that each required 
special habitat conditions. I recognized 
that each project would, as initial 
prototype, have to accommodate a 
range of potential insects. While not 
ideal, this approach to the basic insect 
enclosure parameters of the projects 
kept the design focus on other aspects 
rather than the interior of the 
insect enclosures.
This design thinking process of my own creation was built 
from the components of a system articulated in Donella H. 
Meadows’ posthumously published 2005 book, Thinking 
in Systems.25 Meadows, an environmental scientist and 
a member of the MIT System Dynamics group, applied 
her own perspective of system thinking on solving 
problems associated with ecological sustainability. She 
defined a range of system configurations using three key 
components: elements, interconnections and function or 
purpose. The articulation of these components provided me 
with the basis for a language and conceptual framework to 
understand three aspects of systems thinking: the life cycle 
of a biological organism; the manufacturing and disposal 
of a product; and the design and commercializing potential 
existing within a product’s context.
A system analysis approach provided a number of 
secondary supports to a student’s project proposition. 
It provided a way to understand the ramifications of an 
industry’s manufacturing processes on other biological 
organisms. It highlighted issues and problems associated 
with environmental degradation, and gauged whether the 
student’s project either propagated or remedied those 
issues. It facilitated a way to understand how the insect’s 
chemical by-product (natural compound) would provide 
an alternative to petrochemicals and fossil fuels. It also 
allowed previously unforeseen consequences of a project to 
be flagged that might negatively impact people, culture, or 
other social institutions.
An important aspect to this design ideation methodology 
is that it provided a way to futurecast using real, published 
science research. As the student had to identify a 
commercial application described in a peer-reviewed 
scientific journal article, they had to confirm that whatever 
speculative use the scientist described had not yet been 
commercialized. This ensured that the student’s design 
proposition was not chasing a popularized technology trend 
24 The interdisciplinary design studio, Insectum was 
a fourteen-week, third year undergraduate course 
taught at NSCAD University in 2014.
25 Meadows and Wright, 2008
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fig. 024:
Detail of book cover: Insectum: 
Speculative Design Interventions, 
Interdisciplinary Design at NSCAD 
University
This 152-page book culminated 
fourteen-weeks of work carried out 
by undergraduate design students 
in the Insectum design studio course 
at NSCAD University.  It illustrates a 
conceptual framework from which 
eighteen students investigated 
arthropods as a source for advance 
bioengineering applications. From this 
starting point structures, products 
and services were developed out of 
the speculative, scientific proposed 
applications from chemical by-products 
found in those organisms. The book 
was designed and printed in 2015, and 
published in December of that year. 
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 farmland to meet demand for food by 2050.
fig. 026: First page of the course outline for Insectum: 
vol. 2 Orthoptera, third year design studio, NSCAD 
University. Fall 2017. 
fig. 027: Package design proposal for an insect food 
product: McDonald Land Shrimp Burger by student 
Rubing Li. This is a design intervention that includes a 
self-improvement giveaway campaign—design project 
from the third year, undergraduate design studio 
course, Insectum: vol. 2 Orthoptera, NSCAD University, 
Fall 2017. © Rubing Li; courtesy of the designer. 
fig. 025: Data visualization presentation panel: project development work exploring the Gryllus testaceus, field 
cricket as food protein in relation to beef production, created by student Rubing Li. This is research work from 
the third year undergraduate design studio course, Insectum: vol. 2 Orthoptera, third year design studio, NSCAD 
University, Fall 2017.  © Rubing Li; courtesy of the designer.  
Two Additional Applications 
When I taught the Insectum course for a second time I 
expanded the commercial application choices to include 
insect human food and insect pets.26 I wanted to test 
whether the design ideation methodology could be applied 
to design interventions in these two areas. I also narrowed 
the choice of the insect the student could choose from to 
just the Orthoptera order, which includes insects such as 
the grasshopper, cricket, locust and katydid. As there had 
been a great deal of interest in recent years in the use of 
crickets in food production, I wanted to explore with the 
students the full potential of the insects from this order. 
Out of the twenty-two students, eight chose to work 
with the insect as a food source for humans, six chose 
the insect pet application and five chose bioengineering. 
I allowed three students to work outside this scope of 
commercialization. Two focused on the insect as animal 
feed and one chose it as a biological control agent.27
Using this design ideation methodology proved to be 
challenging in both the areas of human food production 
and pets. Changes had to be made in the research 
requirements of both commercial applications. The project 
emphasis on locating yet-to-be commercialized real science 
caused a barrier for those pursuing insects in human food 
production, as most of the propositions from scientists had 
already become commercialized. There were a number 
of other criteria that could be used as a substitution to 
this mandate. If a particular insect food dish from another 
culture could be identified, that could be a new commercial 
product; if the rationalization for using insects over another 
source of protein could be established, then that was a 
realistic alternative. For example, if there was a locale 
where people were not getting enough protein in their 
diets and raising livestock was out of the question, then 
that context could provide a strong enough rationale for a 
commercial application in this locale. Similarly, seeking to 
address specific health issues, such as depression brought 
about by the lack of vitamin D3, could also provide a specific 
frame for proposing design solutions utilizing insect 
food sources.
Pertaining to insects used as pets, locating a compelling 
commercial application proved to be the most challenging. 
This was due to the fact that there are few science-based 
publications that examine this use of insects and there are 
no precedents in North America for any type of commercial 
application. The primary question of why one would keep a 
cricket as a pet over a dog or cat had to be established (see 
Chapter 4), as well as what the psychological benefits would 
be to keeping this type of pet.
The two main rationales for why one would keep an insect 
over a vertebrate animal were based on living space and 
money constraints. The student had to position their 
commercial application within a dense urban setting where 
living space was at a premium or within a user group 
with certain financial limitations. Some of these students 
gravitated toward areas where animals are used to assist 
with therapy treatments, such as for children with autism 
and the elderly in nursing care. Research papers were found 
describing how the sound from certain insects could assist 
with treatments for insomnia and tinnitus.28
In both of these areas of application the context 
played a more important role in locating novelty in 
commercialization. This yielded greater insight into how 
social contexts are parameters that help determine a design 
concept’s necessity and uniqueness.
Unlike the bioengineering application, where the task of 
finding substitutions for petrochemicals is the primary 
driver, in my teaching methodology the social issue is 
foregrounded as the primary determinant for evaluating the 
relevance of the intervention. Those issues related to the 
environment still underpin the overall rationale. As for the 
PhD research this has reinforced the impact sustainability 
initiatives have on social issues.
26 The interdisciplinary design studio, Insectum: vol 2 Orthoptera, was a fourteen- 
week, third year undergraduate course taught at NSCAD University in 2017.
27 “A biological control agent is an organism, such as an insect or plant disease, 
that is used to control a pest species.“ Australian Government, Department 
of Agriculture and Water Resources. “Biological Control Agents.” Australian 
Government. Accessed 01 March, 2018. http://www.agriculture.gov.au/biosecurity/
risk-analysis/biological- control-agents
28 “Tinnitus, the perception of sound in the absence of an external sound, usually 
results from a disorder of: (1) the auditory system (usually peripheral, rarely 
central); (2) the somatosensory system (head and neck); or (3) a combination of 
the two. Its cause can be determined through its characteristics. The history must 
include the tinnitus’: (1) quality (including whether it can ever be pulsatile or have a 
clicking component); (2) location; (3) variability; (4) predominant pitch (low or high); 
and (5) whether the patient can do something to modulate the percept.”
Levine, Robert A. and Oron, Yahav. “Tinnitus.” Abstract. Handbook of Clinical 
Neurology Vol. 129: The Human Auditory System: Fundamental Organization and 
Clinical Disorders, edited by Michael J. Aminoff, François Boller, and Dick F. Swaab, 
(2015): 409-431. Amsterdam: Elsevier. Accessed 01 December, 2017. .https://
www.sciencedirect.com/science/article/pii/B9780444626301000238?via%3Dihub
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fig. 028: Workshop 
poster: In-Sect[ion] 
Architecture vol.2, 
Free Lab architecture 
design-build workshop, 
School of Architecture, 
Dalhousie University, 
2016. This promoted the 
workshop in preparation 
for students balloting 
for which workshop they 
would take part in
fig. 029: Students taking part in various stages of design development in the workshop. In-Sect[ion] Architecture vol. 2, Free Lab architecture design-build workshop, 
School of Architecture, Dalhousie University, 2016.
BiomimBrick Thinking
In a two-week architecture design build workshop29 I 
introduced a design process to students that for the 
first time had originated from my design practice. From 
the design of the Insectarium, a process for creating an 
insect-inspired building brick was generated. As a type of 
biomimicry exercise, this design process provided a clear 
path of how to extract form from imagery found in the 
insect. Furthermore, as the main outcome objective of 
the workshop was for students to construct a temporary 
installation, this process also provided a technique 
for fabrication.
For the first part of the PhD, I focused on how to create a 
form and structural system for an insect habitat installation, 
leading to the testing of a biomimicry approach to 
designing. From the success of this project, I wanted to 
simplify what I had learned to create a teachable, four- 
stage, one-week design process for creating a similar insect- 
inspired installation with students.
BiomimBrick Thinking is a four-part process in an insect- 
based spatial design thinking framework where function, 
aesthetic, communication and fabrication are explored. At 
the core of the process is the idea of creating architectural 
infrastructure—terraria embedded in a structure—to 
mass-rear insects for a number of different commercial 
applications. The second part of this process extracts 
form from insect imagery to make a buildable volumetric 
unit, that when assembled creates an inherent insect-like 
envelope with an aesthetic similar to the dense aggregate 
of ions, resembling massing morphologies seen in fire 
ant flotillas or hornets’ nests. Next, by examining the 
section drawing of the installation there can be additional 
design emphasis brought to the scale of the animal, 
specifically as it pertains to the relationship of the interior 
of the terrarium to the larger structure. Finally, a specific 
fabrication technique that uses planar material to construct 
building forms is taught.
The process for creating BiomimBrick Thinking began with 
an examination of micron- and nanostructure imagery 
of insects, with further investigation into periodic and 
aperiodic tiling30 to derive a repeatable 2D polygon form. 
The brick form is then developed by extruding that polygon 
form into a three-dimensional volume using cardboard.
Students engaged in the process then set out to design and 
construct an installation with that brick using an invented 
programme derived from further research into the same 
insect to create a prototype of a speculative trade show 
booth design.
The creation of this teachable design process was the 
first time that I fully acknowledged and deliberately set 
out to work in a biomimicry mode of designing. While 
the Insectarium was itself an example of working in this 
biology-inspired design process, I had been resistant to it, 
initially feeling that the interpretation of the micron-level 
imagery I had chosen was a superficial endeavor. However, 
in the final months of the design and construction of the 
Insectarium I began to spatially understand the benefit 
of working in this purely formal way. It was not only the 
ability of the installation’s insect-inspired tubes to create 
structural form that became so compelling, it was its ability 
to communicate an immersive, insect-inspired aesthetic 
envelope (see pages 094, 095).
I discovered that the simplified version of the Insectarium 
design process was very effective in a group project for 
architecture students. The basic parameters for thinking 
and designing with this insect subject allowed them to find 
their own novel solution, and to be motivated to achieve 
a built installation in a limited amount of time. In turn, 
I recognized that it created a different type of brick and 
installation to that of the Insectarium, which separated 
itself in an unexpected way from this point of origin.
While not every aspect of this four-part insect-inspired 
design process was explored to a satisfactory level, the 
workshop did provide important feedback on where 
emphasis needed to be better placed next time it 
was taught.
29 The architecture design-build workshop titled “In-Sect[ion] Architecture vol.2,” 
was taught during the two-week Free Lab course in the School of Architecture at 
Dalhousie University in 2016.
30 Yoshida, 2006.
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fig. 030:
Tarantula Lab, N-SECTA 
(a hypothetical programme) 
“The Nova Scotia Entomology Center for 
Treatment + Anthelmintics (N-SECTA) 
was established in 2016 as Atlantic 
Canada’s main scientific research 
institute for the development of 
anthelmintic drugs. Using the extensive 
insect farms raised within our facilities, 
we aim to pioneer innovative solutions 
to remove parasitic worms and other 
internal parasites from the body 
without causing significant damage to 
the host. Our current ongoing project 
focuses on the major issue of internal 
or gastro-intestinal parasites within 
the agricultural sector: in most sheep 
production areas, worms are the 
primary disease affecting sheep and 
lambs. However, research has found 
that as many as 90% of sheep properties 
have now developed a drug resistance in 
the worms to current treatments. In light 
of new studies that investigated the use 
of tarantula venom as an active agent 
against these parasitic worms in sheep, 
we have created a treatment using the 
venom of Haplopelma lividum, cobalt 
blue tarantulas. The lower level of our 
institute is designed to accommodate 
both the treatment of infected sheep 
and the raising of cobalt blue tarantulas. 
In addition to habitat spaces for 
infected sheep to be housed in to allow 
adequate pasture rest periods for 
farmers, we have many laboratories for 
researchers to conduct fecal studies for 
residual signs of the worms, raise the 
tarantulas to extract their venom, and 
continue developing a more effective 
pharmaceutical cure. Following the 
administration of the drug, sheep are 
guided to a separate, controlled habitat 
space to allow researchers to confirm 
success of the treatment.” Participating 
students: Aziza Asatkhojaeva, Katherine 
Deturbide, Karim Fawzy, Moses 
Hernandez, Courtney Ho, Jed Ramiscal. 
Edson Sithole, David Tolkamp, Aaron 
Szeto, Taylor Um, Ning Xu. In-Sect[ion] 
Architecture vol.2, Free Lab architecture 
design-build workshop, School of 
Architecture, Dalhousie University, 2016.
fig. 032: Insectarium’s micro-theatre: giving introductory presentation for the workshop to architecture students. In-Sect[ion] 
Architecture vol. 3, Free Lab architecture design-build workshop, School of Architecture, Dalhousie University, 2017. 
photo: Katherine Nakaska
fig. 031: Workshop 
poster: In-Sect[ion] 
Architecture vol. 3, Free 
Lab architecture design-
build workshop, School of 
Architecture, Dalhousie 
University, 2017. This 
poster promoted the 
workshop in preparation 
for students to ballot 
which workshop they 
would take part in.
fig. 033: Insectarium, reconfigured office: explaining the overall form and structure of the installation to architecture students. 
In-Sect[ion] Architecture vol. 3, Free Lab architecture design-build workshop, School of Architecture, Dalhousie University, 2017. 
photo: Katherine Nakaska
Expanded Functionality
I taught this architecture design-build workshop a second 
time the following year.31  For this workshop I used the 
same four-part insect-inspired design ideation process 
developed for the previous year’s group. While the 
installation had spatially been successful, I felt it had not 
fully taken advantage of the programmatic opportunities 
available in the insect research they carried out. In the 
workshop, I wanted to increase the emphasis on an 
expanded functionality of the brick that went beyond 
it being just a structural unit. As way to amplify the 
programme of the trade show booth, I also introduced a 
performative requirement to the final presentation.
The delivery of this workshop within the first few days 
was greatly aided by the completion of the Insectarium. 
Bringing the students to the actual installation provided 
an important physical proof of concept. It allowed me 
to demonstrate the effectiveness of all aspects of the 
workshop design process within the actual interior of the 
installation. It also allowed the students to feel the potential 
of this kind of insect-inspired envelope.
As with the previous year, each student was required 
to develop their own brick design. From this design 
development stage of the workshop, they then as a group 
voted on which brick they would use to develop the final 
installation. The one that was successful was derived from 
the Lampyris noctiluca, the glowworm. Besides being 
inspired by a micron level image of a part its body, the 
insect also inspired a compelling programme that I worked 
closely with students to develop. Their research had turned 
up an article describing how the luciferase gene from the 
insect could be used in a solution that would be mixed with 
the saliva sample of a patient suffering from tuberculosis to 
detect a correct antibiotic medication.32
Students were then taken through a brick ideation exercise 
where they had to envision using the brick in a multitude 
of tool configurations in response to the insect application 
research. After they were convinced of the necessity to 
expand the function of the brick, they then were requested 
to articulate how their trade show booth would engage the 
public and more specifically, the target audience defined 
in their insect-based, pharmaceutical bioengineering 
research; they were required to envision how to highlight 
the antibiotic resistance test itself. With the focus on 
visitors with tuberculosis well established, students could 
imagine how to invite their target audience into the booth 
to provide a saliva sample to demonstrate the effectiveness 
of the luciferase gene-based solution.
It was at this point that students recognized that the form 
of the brick could create a compelling tool to assist with 
the delivery of this hypothetical medical test. The brick’s 
unique design resembled a jig and when examined at the 
top of a short wall design, it could fit neatly under the chin 
of a standing visitor. As a fixed test apparatus identified, a 
procedure was created that requested a person to stand at 
the wall, place their face in the brick jig and then spit into 
a container without using their hands. The students then 
recognized that a small trough could be designed in the 
crevice of the brick. Its placement in the brick could easily 
capture the falling saliva and then be used to administer the 
test. Furthermore, the students acted out this function in 
the installation; two people were visitors with tuberculosis, 
demonstrating how the saliva would be delivered in the 
brick, and a person performed the role of lab technician, 
demonstrating, hypothetically, how the test with the 
sample saliva would be administered. This sequence of 
events also initiated the construction of a table, built 
directly off of an installation wall. Using only the bricks it 
was finished with a sheet of transparent acrylic to create 
a flat surface. This purpose-built saliva sample table was 
another example of expanding the function of the brick.
The successful development of this second level of function 
in the brick with students provided another reusable design 
process for future workshops. Also, the serendipity created 
between the brick design and the development of the 
programme through the bioengineered pharmacological 
compound application once again illustrated the effective 
design potential of that early system-intervention ideation 
process developed for the design studio course at NSCAD 
University, which this workshop extended from.
31 The architecture design-build 
workshop titled “In-Sect[ion] 
Architecture vol.3,” was taught during 
the two-week Free Lab course in the 
School of Architecture at Dalhousie 
University in 2017.
32 Lloyd, James.E. Fireflies (Coleoptera: 
Lampyridae). In Encyclopedia of 
Entomology, edited by John L. Capinera. 
Springer, 2008. Accessed 01 August 
2017. https://link.springer. com/ 
referenceworkentry/ 10.1007%2F978-
1-4020-6359-6_3811
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fig. 034: 
LITT (Luminescent Instant Tuberculosis Testing) trade show booth
(a hypothetical programme) 
“The LITT room is a prototype trade show booth designed for the Ontario based 
medical testing company Dynacare (speculative programme). The aim of the 
installation is two-fold, to promote a Tuberculoses antibiotic resistance test, whose 
active ingredient is the biochemical Luciferase found in the Lampyris noctiluca, 
glow worm, and to promote the actual use of the Glow Worm in manufacturing 
that test. To accomplish this there are two forms of public interaction designed 
into the installation. First, to highlight the antibiotic resistance test itself, the public 
is asked to provide a saliva sample in the booth to demonstrate its effectiveness. 
If the visitor has active Tuberculosis and is not responding well to the antibiotics 
prescribed (isoniazid and rifampicin are most commonly used) then this antibiotic 
resistance test can assist them. In a matter of minutes and without discomfort, this 
test can establish the correct antibiotic to eliminate the bacteria. The unique design 
of the individual brick allows it to one moment be part of a structural system and 
the next, an apparatus to help carry out a medical test. As an apparatus it functions 
as a fixed jig to both rest the chin of the face and situate a small trough directly 
below the mouth. At locations in the installation where there are walls of short 
fig. 030: 
Installation poster: LITT (Luminescent 
Instant Tuberculosis Testing). Designed 
by Celina Abba, workshop participant. 
heights, visitors can easily lean into the top of a low wall, place their face on a brick 
and spit into the trough without using one’s hands. The lab technician that oversees 
this area of the wall and the saliva sample table takes that sample from the top 
of the wall and applies the test directly to it. Second, it is also important that the 
visitors understand that biology is at the center of this test’s chemical source. 
Therefore, the installation contains small terrariums in the bricks that house the 
Worms—while only twenty terrariums were built for this prototype, it is expected 
that there would be hundreds.” 
Participating students: Celina Abba, Valerie Chan, Jesse Martyn, Jed Ramiscal, 
Chris Sahagun, John Turnbull and Theresa Watson. In-Sect[ion] Architecture vol.3, 
Free Lab architecture design-build workshop, School of Architecture, Dalhousie 
University, 2017.
fig. 035
< < < < < <
fig. 037: 
LITT installation performance 
presentation: demonstrating  
an alternative function of the 
insect-inspired brick at the 
project presentation.
fig. 036, 038, 039:
 LITT installation performance 
presentation: demonstrating 
an alternative function of the 
insect-inspired  brick, a
mock-antibiotic resistance test 
being performed by students.
fig. 038 fig. 039
> > > > > > > > >
fig. 034, 035:
LITT installation presentation 
performance: demonstrating 
an alternative function of the 
insect-inspired brick. This 
jig device provided saliva 
samples in preparation of a 
mock-antibiotic resistance 
test.  In-Sect[ion] Architecture 
vol.3, Free Lab architecture 
design-build workshop, School 
of Architecture, Dalhousie 
University, 2017. 
photos: Katherine Nakaska
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Assists pharmacists with 
the preparation of the GAD 
potato Type One Diabetes 
Edible Cure
BOCS
fig. 041: An example of immersion communicated in student’s project: from the 2013 SEED interdisciplinary design studio 
course, NSCAD University. Devin Connell designed the speculative Algae Photobioreactor for the International Space Station 
in response to Arthrospira platensis, spirulina. © Devin Connell; courtesy of the designer.
fig. 040: An example of a reveal communicated in a student’s project: from the 2013 SEED interdisciplinary design studio course, 
NSCAD University. Deirdre Thibault designed the speculative Cutting Scale: Assists Farmer Pharmacists with the preparation of 
the GAD potato type one diabetes edible cure in response to the Solanum tuberosum, potato (genetically modified).  
© Deirdre Thibault; courtesy of the designer.
Feedback Loops
The four teaching laboratories discussed in this chapter were important testing grounds for 
expanding both the systems-intervention idea process created prior to the commencement 
of the PhD, and the form-making and structure fabrication processes derived from the 
Insectarium project. In addition, I worked out how to develop effective teaching strategies 
for students to use the insect subject matter and processes in a meaningful way, and in 
return new knowledge was gained from them about how to design with and for insects.
However, what was unexpected was the discovery of meta-dialogues that took place 
between the teaching and the new body of work. In these feedback loops I recognized that 
these meta-dialogues extended beyond just the sharing of insect-inspired design processes, 
they were providing students with an approach to designing that had required them to 
engage with the user in a particular way.
With every project that a student or group of students creates under my instruction there 
are two requirements that stand out as being important, and these I now see as being 
uniquely to the way I personally practice design. I typically request students to include 
a secondary, if not a tertiary, level of design in a project. These are never to be revealed 
all at once. Secondly, I require students to express, usually through illustrations, how 
the intended user will be immersed in their project, either through a series of actions 
surrounding the design, a particular perceptual and mental focus, or literally having their 
physical being enveloped by the project. These approaches can even be seen as far back 
as 2013 in the work the students produced in different thematic design studio courses at 
NSCAD University (figure 040, 041).
For a student to consider these attributes of a project they are required to define a high 
level of detail in the actual design. It also makes students commit to a particular context 
and user group from which the design must respond. Lastly, students must conceptualize 
the purpose of the project within its function. These are part of the objectives embedded in 
any project-based course or workshop that I teach, thus the larger aim has been articulating 
how these aspects of the design work are to frame the subject of the insect as a mode of 
public and private interface. This question is answered in this document, however only as it 
relates to the body of design work I have created during the PhD. Both the immersion of a 
project and reveal of other aspects of a design are discussed in length in Chapter 7. 
They have become two important facets that help to construct a particular 
sustainability interface.
Beyond these feedback loops, when surveying the almost sixty speculative student 
projects, a number of other skills have been transfered to students regardless of whether 
they were graphic, product and architectural design outcomes. First and foremost I was 
able to give students a biology-focused design experience whereby they developed 
strategies for how to conduct science-based research and how to understand and use that 
scientific data in a relevant and creative manner. They were also able to understand how 
to position speculative propositions within real commercial scenarios. Lastly, students 
learned how to position that research into contemporary cultural, social, economic and 
environmental issues. In a few instances links were made with the historical lineages to 
past insect use.
In the next chapter insight into specific historical examples of insect use, as well as current 
emerging issues warranting a serious examination of insects as a material substitute in 
specific industries is discussed.
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Research for Design
  “Research for design that is directed toward a specific 
project is commonly undertaken. It is the research that is 
intended to enable a particular design to be brought into 
being by supporting it with the information and data which 
is necessarily required by the designer(s) as part of the their 
decision making within that project. Mostly, this research 
informs designers’ ability to choose…”33
In Peter Downtown’s book Design Research,34 the writer 
articulates an approach to design research that provides 
the critical underpinning to design projects in a variety 
of disciplines. However, the notion of enabling choice 
in the development of a project is only a third of the 
equation: what a designer chooses to respond to in that 
research, how that choice is translated into the medium 
(an interdisciplinary approach), and the characteristics of 
a project are just as important. In this chapter I discuss 
the subject domain and the conceptual framework that 
supports the design projects in this PhD. 
A domain can be understood as a field, area, theme or 
topic of enquiry that provides questions for investigation 
and modes of thinking. Downtown’s interest in how 
designers acquire and transfer knowledge to design 
provides additional insight into how I am building a domain 
of knowledge. He describes the reciprocal nature of the 
influence intention and learning: 
  “Designers obtain information from a wide range of sources 
but there is no possibility of them undertaking sufficient 
research to collect together all the possible material that 
could be necessary to carry out their design; designing, as 
it progresses, changes the character of the initial intent and 
the direction in which the design search is undertaken starts 
to diverge from the originally predicted path.”35
  
The wide and discursive net that I cast, which generates 
incomplete knowledge sets, is done in the effort of 
connecting subjects in a manner that brings forward novelty. 
As a designer who works in a conceptual manner, driven 
by ideas rather than the canon of any one discipline, the 
interdisciplinarity of practice extends even to the breadth 
of research subject matter conducted. While some may see 
this passage by Downton as a disclaimer for a perceived 
lack of rigor in research methods, domain building always 
runs parallel (and sometimes in dialogue) with the intimate 
physical processes of designing. As outcomes of research 
manifest themselves in the physicality of a design project, 
not in textual treatises, the embodiment of knowledge must 
draw from sources in all manner of the senses.
This definition of a domain of design research—or the 
information and data for making “choices” as Downton 
would describe it—and how it engages with the second part 
of the previously-described research practice equation (i.e. 
“what a designer chooses to respond to”) is the formation of 
a conceptual framework. The following three sections of this 
chapter provide a cumulative understanding of how I am 
making distinctions and organizing ideas for design action.
In these sections my engagement with insects and the 
gathering of current and historical data are discussed. They 
provide a way to understand both the relevance of work 
carried out in this degree and my theoretical position for 
reframing the insect through design. Furthermore, as I have 
spent a great number of hours observing, documenting and 
considering the insect, these activities have inadvertently 
created a parallel research path resembling the training 
of a naturalist.
Two questions, specifically with regard to my PhD projects, 
are addressed in this chapter: What is the significance of 
insect chemistry, food and pets? Why is Japan’s history 
with insects relevant to this research? These questions 
reflect subject areas the projects in this PhD have addressed 
through design. They also form the basis of the bibliographic 
research which has centered on insect bioengineering 
journal articles, historical accounts of insect use in Japan 
(English translated), and economic predictions of the insect 
food market in the news media, to name a few. These 
subject areas have emerged from both the PhD project 
work and the design teaching conducted concurrently. They 
represent modes of function in the work as speculative 
biocatalysts and cultural excavation.
33 Downton, 13
34 Downton, 22
35 Downton, 22
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fig. 042: Three insect application 
subject icons: bioengineering (beetle 
with flask and skeletal formula of 
chitin), pet (beetle with hands) and 
entomophagy (face profile with a 
locust, insect forager with net and 
abbreviations of the nine essential 
amino acids).
Image not available
fig. 043: The front page of the U.S. patent, Internet-enabled apparatus, system and 
methods for physically and virtually rendering three-dimensional objects issued in 
early 2018
fig. 044: Pig City by MVRDV, 2000. Accessed 11 July, 2018. https://www.mvrdv.nl/
projects/181-pig-city. Image unavailable for reproduction.
Speculative Biocatalysts
What was the significance of insect chemistry, food and 
pets to this research?  These three entomological industries 
are based in the broader environmental, economic and 
sociological issues that the planet is facing now in the first 
quarter of the twenty-first century. It was my desire to 
bridge the emerging issues coming out of these industries 
into a body of design work that has novelty, commercial 
potential and relevance.
The underlying personal motivations of wanting to 
investigate insects in general—to develop interdisciplinary 
projects, and to define a different approach to sustainable 
advocacy—have driven this mode of speculative design 
ideation. Additionally, there were concerns critical to 
understanding the speculative nature of the work, such as 
the desire to work with biology as new technology, explore 
design potential in the speculative proclamations made from 
scientists, and design for a subject that had not been co-
opted by populist consumer market trends.
While the projects from actionfindcopypaste discussed 
in Chapter 2 illustrate important preoccupations in the 
way I practice design, they were initiated by attempts to 
appeal to a trend or headline of that moment. These were 
challenging projects to create novelty, as they were based  
in long-established design fields of exhibition catalogue, 
retail window display, consumer electronics, and beverage 
packaging design. It was with insects and their industry 
applications that I recognized subject areas that could 
provide endless possibilities with few existing precedents 
to apply design. Furthermore, it was in work carried out 
to prepare for a U.S. patent application36 that I found 
speculative applications made by scientists and engineers 
in both patents and peer-reviewed scientific journals. I saw 
their proclamations, usually described in the abstract or in 
the last paragraphs, as a rich catalyst for compelling design 
that could also forecast a future technological development 
through tangible means, and act as a promotional tool for 
new scientific and engineering research.
As the PhD research proposition began to take shape around 
wanting to understand what is our perception of these 
animals and what is our proximity to them, I recognized 
that insects used in food production and as pets provided 
unprocessed, immediate and physical relationships with 
their target audiences; the empirical research opportunities 
beyond the hidden lab-based work done in bioengineering 
industries appeared to have potential. Furthermore, if insect 
bioengineering was providing improved alternatives to 
petrochemicals in areas of material science, pharmaceutical 
compounds and energy production, then insect food was 
providing improved alternatives to protein intake. Similarly, 
a maximization of physical space within the usual interior 
space requirements of a pet, as well as a decrease in 
financial responsibility also indirectly leads to potential 
solutions; both food and pet could also provide reduction of 
carbon dioxide emissions. 
This is an understanding of the usefulness of insects from 
a similar position to those who raise domesticated animals 
for the purpose of labour or commodity. This symbiotic 
relationship between humans and animals dates back 
centuries. It forms not only the basis for certain sectors 
of meat and dairy production, it also provides material 
commodities like leather, wool, down, honey and silk. I 
have defined this commercial area of designing with and for 
insects as Design Applied Environmental Entomology.
As a designer, the speculative high-rise pig farming facility, 
Pig City37 by the Dutch architecture firm MVRDV provided 
the initial conceptual-system-based research project 
model, from which to consider the mass rearing of insects 
for commercial use: a closed system of pig farming for 
pork production. I imagined an artificial environment and 
structure for mass rearing insects, not only for food and pet 
industries, but for the pharmaceutical, material science and 
energy generation sectors.
The following sections provide a brief definition and current 
situation of these three insect-based industries from 
which this PhD is based: insect bioengineering, insect food 
production for human consumption and insect pet breeding. 
These should not be read as exhaustive definitions in and 
of themselves, as each one is a subject worthy of their 
own area of PhD research, rather they provide entry points 
to understanding their relevance in relation to the larger 
objectives of the projects in this PhD.
36 United States Patent and Trademark Office, U.S. Patent 20160354975 A9. 
Internet- enabled apparatus, system and methods for physically and virtually 
rendering three- dimensional objects. Filed by Kaltenbach, Christopher, Luke Nihlen, 
and Luis M. Ortiz. Aug. 7 2013, and issued Feb. 27, 2018 37 MVRDV, 267.
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fig. 045: Insect bioengineering subject icon
fig. 046: A double page title spread from the article on Dr. Keisuke Morishima’s 
research in a 2010 issue of AXIS magazine. © AXIS; courtesy of the publisher.
fig. 047: Yellow biotechnology I: Insect 
Biotechnologie in Drug Discovery 
and Preclinical Research by Andreas 
Vilcinskas, Editor, published by Springer. 
© Springer Nature; courtesy of the 
publisher.
Insect Bioengineering
My first introduction to insect bioenginnering was in a 2010 
issue of AXIS magazine.38 It was an article titled
“Towards Living Machines—Robust Bioactuator using 
Insect Muscles” that grabbed my attention. The article 
discussed the research work of Dr. Keisuke Morishima, who 
at that time was Associate Professor at Tokyo University of 
Agriculture and Technology; he currently runs a research 
organization called LIVEMechX in Osaka University’s 
Graduate School of Engineering.39
At the time Dr. Morishima was working on developing 
micromachines that used “insect heart muscle pulsating in a 
culture liquid as a power source.”40 He was specifically
using the dorsal vessel from a moth larvae (Ctenoplusia 
agnate, Staudinger, 1892) to create microactuators, 
automatic devices that provide movement to parts in a 
mechanism. In the article he described some of the technical 
hurdles he had to overcome to be able to take advantage 
of the robustness in insect cells. He pointed out that when 
he started his experiments there was no published research 
on culturing these insect cells, but after a couple of years 
he and his research team found the correct recipe for the 
culture fluid. This led him to place the isolated dorsal vessel 
and then cut it and entwine it “around fine protrusions 
called micropillars on a silicon sheet soaked in [that] culture 
liquid.”41 It was with those micropillars arranged in a grid 
that he was attempting to make a cell sheet power itself.  He 
found the dorsal vessels could continuously operate for over 
three months. However, the main task he saw going forward 
was “centered on control issues such as speeding up and 
slowing down the actuation.”42
What was exciting about Dr. Morishima’s biorobot was that 
it did not need electricity and it could move thanks to the 
chemical energy acquired by soaking in a culture liquid. 
In addition, it was a regenerative robot, in that it could 
recombine if severed due to being a muscle. He and his 
research collaborator were speculating that this research 
could be applied to regenerative medicine, specifically for 
those patients who needed heart surgery after suffering 
a heart attack. His biorobot would operate a micropump 
cell sheet that would assist in inducing motor action in 
the heart. As he pointed out, this fusing of mechanical 
engineering and biology could create “self-assembly, self-
reproduction and self-propulsion wet robotics.”43 I was 
amazed by his research into biochemical systems and his 
attempt “to fuse living things and machines on the cellular 
level using micromachine technology.”44 I was even surprised 
to find this article in a design magazine; the depth of science 
and speculation resembled a science journal.
The article finished with speculating on the future of his research. He estimates that “It 
is possible that in 50 to 100 years we will see the mass production of insect cells and the 
application of medicine of living machines that are neither strictly speaking alive nor merely 
mechanical. Thanks to insects, we might just live longer lives in the future.”45 At the time this 
forecast of future inventions based on insect cells was beyond my comprehension. When I 
returned to it a few years later, I recognized that this research was also addressing pressing 
environmental issues around the reduction of fossil fuels for use in material and 
energy production.
In various branches of the sciences, extensive research is being carried out to locate 
alternatives to fossil fuels under the umbrella of bioengineering. This can be defined as the 
development of organisms “or their molecules, cells, organs or associated microorganisms”46 
into products and services for specific commercial applications.  Almost weekly, articles 
appear in the popular press describing how researchers are finding important and novel 
uses of living organisms, especially through pharmaceutical compounds, material science 
and energy generation. The five kingdoms of living things— Monera (bacteria), Protista 
(protozoa), Fungi (funguses), Plantae (plants) and Animalia (animals)--are all being examined 
as sources for alternatives to existing technology and products that use less or no fossil 
fuel to develop.47
Insects are one class of arthropod capturing a great deal of attention. This is due in part to 
the advances in nanotechnological research, “which allows for observation, manufacturing 
and control on a molecular level,” and provides “analysis of the functions inherent in the 
micro-structure of living creatures.”48 Research centers, such as Applied Entomology at the 
University of Giessen in western Germany, have been created. Dr. Andreas Vilcinskas, head 
of this department, along with fellow researchers, have codified this area of applied science. 
His series of books, Insect Biotechnology (2011), Yellow Biotechnology I (2013) and Yellow 
Biotechnology II (2013) establishes a new colour code to the field of biotechnology: as 
green defines agriculture and blue represents marine organisms, Vilcinskas believes insect 
biotechnology is synonymous with yellow due to the appearance of insect hemolymph 
(circulatory fluid in arthropods).49 An example of one type of chemical by-product 
investigated in this yellow spectrum is chitin, a biopolymer found in the exoskeletons and 
wings of many insects, including beetles, as well as in a wide range of other arthropods. It is 
one of the most abundant renewable biopolymers on the planet.50
While bioengineering was the original point of entry into this insect-based commercial 
application within the design studio teaching curriculum, no single project was created in 
the PhD to directly engage with the chemistry or processes in this field. However, in the 
chitin-inspired structure of the installation, Insectarium, I did find inspiration in the micron- 
level imagery of the biopolymer chitin used in bioengineering.
38 Fujisaki, Keichiro. “Towards Living Machines – Robust Bioactuator Using Insect 
Muscles” AXIS, vol. 143. February, 2010, 111-114.
39 “What’s New,” Graduate School of Engineering, Department of Mechanical 
Engineering, Bio Medical Wet Robotics Laboratory: LiVEMechX LAB, Osaka 
University. Accessed 01 July, 2017. http://www-live.mech.eng.osaka-u.ac.jp/index.
html
40 Fujisaki, 114.
41 Fujisaki, 114.
42 Fujisaki, 114.
43 Fujisaki, 114.
44 Fujisaki, 114.
45 Fujisaki, 114.
46 Vilcinskas, v.
47 This paragraph was first published in pages 9-10 in my book, Kaltenbach, 
Christopher. “Seeing Chitin for the Insects: Yellow Lessons for a New Design 
Potential.” INSECTUM: Speculative Design Interventions, Interdisciplinary Design at 
NSCAD University. Halifax, NS: NSCAD University, 2015. 6–13
48 Hirata, Atsuo. “Analysis: Insect study provides keys to new technologies.” ajw.
asahi.com. Accessed 29 June, 2015. http://ajw.asahi.com/article/globe/ feature/
bugs/AJ201403210002
49 Vilcinskas, v.
50 Kaltenbach, 10.
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fig. 048: Entomophagy subject icon:  abbreviations for the nine essential amino 
acids: phenylalanine (F), valine (V), threonine (T), tryptophan (W), methionine (M), 
leucine (L), isoleucine (I), lysine (K) and histidine (H).  
fig. 050: Top and bottom of the Belostomatidae, giant water bug with its abdomen 
removed for human consumption.
fig. 049: Preparing a Belostomatidae, giant water bug for a food dish at an 
entomophagy event in Asagaya Tokyo hosted by Uchiyama Shoichi in January 2017.
fig. 051: Edible insects: future prospects 
for food and feed security by Arnold 
van Huis. Image unavailable for 
reproduction.
Insect Food
Entomophagy is the practice of eating insects, which can 
include insects from any stage of development—larvae, 
pupae, and adult. Once found to be edible, the insects can 
be prepared in a variety of ways: dried, boiled, roasted, and 
uncooked. As with their cousins, decapod crustaceans such 
as shrimp and lobsters, some of these fellow arthropods 
provide ‘meat’ from their abdomen. For example, the only 
part of the giant water bug (Lethocerus americanus) eaten is 
the meat from this part of its body, scraped out and cooked 
(figures 049, 050).
Historically, evidence of insects as a food source goes 
back millennia. The 20th century Israeli entomologist and 
zoologist Shimon Fritz Bodenheimer speculated that our 
ancestors from 13,000 BC worshiped the animals they ate, 
such as grasshoppers, as depicted in a carving on an animal 
bone found in the Magdalenian grotto of the Trois Frères 
cave in southwestern France.51
There are a number of environmental and human benefits 
to raising insects for human consumption as an alternative 
to beef, pork, poultry and fish. The amount of feed required 
to produce an edible product from insects is considerably 
less than with livestock. It has also been claimed that the 
amount water required to obtain adequate protein ratios 
substantially favor insect production, when compared to 
traditional livestock.  For example one insect food producer 
in the United States has publicized that, per 100 gallons of 
water, 71 grams of protein can be produced from crickets, in 
comparison to 6 grams from cattle or 63 grams from soy.52
At the center of the current interest in insect food 
production is protein content. As a substitute for more 
traditional sources such as beef, poultry, fish, eggs, dairy 
products, nuts, seeds, and legumes, insects, when broken 
down in the stomach and intestines, are able to be turned 
into basic units of amino acids, which then in turn make 
specialized protein molecules. Those proteins are then able 
to provide the body what it needs to build, maintain and 
replace the cells in our blood, organs, bones and muscles.
In spite of so many possible different amino acid 
combinations existing in proteins, scientists have identified 
twenty-two as being crucial to human health. Thirteen of 
these twenty-two amino acids can be synthesized by the 
human body, but the remaining nine— the ‘essential’ amino 
acids—must be obtained by eating different combinations of 
protein-rich foods. A major benefit to entomophagy is that 
insects happen to contain all twenty-two of the amino acids 
needed to build every protein the human body needs.
The 2013 publication, Edible Insects: Future prospects 
for food and feed security, produced by the Food and 
Agriculture Organization of the United Nations,53 has not 
only helped to launch the current trend in edible insect food 
production across North America, Europe and Japan, it also 
brought to my attention the necessity for design research to 
be undertaken in this rising food industry.
In 2015 a number of online news magazines (Fortune, 
Newsweek) quoted a report published by New Nutrition 
Business on the edible insect industry, which projected that 
it would be worth more than 230 million pounds (U.S. $360 
million) by 2020.54 The Financial Times then reported in 
mid-2017 that the industry was sitting at around U.S. $100 
million and they expected, based on research conducted by 
Persistence Market Research in India, that it would reach 
U.S. $1 billion by 2020.55  Regardless of whether the industry 
projections are UK- or Asia-based, the international market 
of edible insect products is likely to significantly grow in the 
coming years. However, some are warning that significant 
research has yet to be carried out on “how the nutritional 
value of insects can be managed systematically, (to) 
establish clear processing and storage methodology, define 
rearing practices and implement regulations with regard to 
food and feed safety.”56
Currently in 2018, there is a wide range of food products 
available containing insects. The most common are those 
that are described as having “cricket flour.” This does not 
indicate that the insect when ground up is similar to a 
“stringy protein,” gluten-based, wheat and rye flour. It 
simply means that the insects have been dried and then 
ground to a fine powder. In baked goods such as breads, 
pastas and cookies this fine powder has been mixed with 
wheat flour. Many recipes can have a quarter to a third of its 
wheat flour content replaced with ground insect flour. This 
is not so unusual as there are other products that use grain 
and gluten-free flours, such as those made from Cassava and 
other roots. The motivation for adding insects to a baking 
mix or any other product is similar to the reason why one 
would add soy or protein powder to a smoothie. In Nova 
Scotia, the Canadian province where part of my research 
has been based, Joy Hillier runs the company Midgard 
Insect Farms in the town of Windsor.57 Currently, Hillier 
is developing a pet food production company, focusing 
on a series of cricket flour-based dog treats, which she is 
selling to wholesalers. For her, this is the way to define the 
rearing practice of the crickets and develop the appropriate 
processing and storage methodology while the provincial 
government establishes regulations with regard to food 
safety. Once these regulations have been put into place she 
will begin to make food for human consumption.
In the work of this PhD insect food was integrated in the 
Insect Shops. This is discussed in Chapter 6. Providing a 
consumable product to visitors in the Shop created an 
immediate, intimate proximity to insects, and this proved 
important empirical research.
51 Bodenheimer, Friedrich Simon. Insects as Human Food. The Hague: Junk. 1951. 16. 
52 “Why Eat Crickets” Chapul Cricket Protein. Accessed 01 May, 2018. https:// 
chapul.com/pages/why-eat-crickets. Chapul Cricket Protein includes a data 
visualization on their website that makes claims about protein values in relation 
to water consumption. Attempts have been made to contact this company for 
additional information about their data source, however as of 30 July, 2018 no 
information has been provided.
53 van Huis, Edible Insects, 2013.
54 Robinson, Nicholas. 2014. “Insect Protein Will Take Off-Experts,” Food 
Manufacture, September 24. Accessed 17 August, 2018. https:// www.
foodmanufacture.co.uk/Article/2014/09/24/Insect-foods-could-be-worth-230M 
55 Persistence Market Research Pvt Ltd. Global Market Study on Edible Insects: 
Owing To Increasing Cost of Animal Protein and Increasing Consumption of 
Sustainable Food to Drive Market Growth By 2024, 10, August, 2016.
56 Dobermann, 293
57 Midgard Farms. Accessed 01 August, 2017. https://www.mymidgard.com
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fig. 052: Insect pet subject icon.
fig. 053: Cricket fighting game table concept. Sketch by Xiang Yi Mai, NSCAD 
student, from the interdisciplinary design studio course, Insectum vol. 2 Orthoptera, 
Fall 2017. © Xiang Yi Mai; courtesy of the designer.
fig. 054: Investigating the Stilpnochlora couloniana, giant katydid as animal assisted 
therapy for children with autism. Data visualization by Chloe Showron, NSCAD 
student, from the interdisciplinary design studio course, Insectum vol. 2 Orthoptera, 
Fall 2017. © Chloe Showron; courtesy of the designer.
Insect Pet
This insect-based commercial application is the most far- 
reaching of the three, especially within western cultures. 
To understand how an insect can be considered a pet, it 
is necessary to establish what an insect pet is and why 
someone would choose an insect for a pet.
In Japan there have been two insects that have typified 
insect pet ownership, the cricket (and related species 
known for the quality of their chirping sounds), and the 
Japanese rhinoceros beetle (along with a range of Asian 
exotic beetles). Each species provides historical and cultural 
insights into a wide range of unique affinities for keeping 
and caring for these animals. In Japan, there is a large 
market of consumer goods for catching, containing, feeding 
and caring for beetles. There are even pet stores dedicated 
to selling this beetle and beetles native to other 
areas of Asia.
In other countries such as Canada important economic data 
is gathered on the pet industry that provides compelling 
evidence for the necessity of considering insects as pets. In 
2013 the Canadian newspaper The Globe and Mail reported 
that, “According to the Pet Industry Joint Advisory Council 
of Canada, about half of Canadian households own some 
kind of pet, and Canadians dropped $6.5 billion on them in 
2012, a figure that’s been rising steadily annually.”58 With 
this much money being spent by consumers on pets ranging 
from the usual (dogs, cats, birds and fish) to the more 
exotic (such as reptiles), how can insects be considered if no 
cultural precedents exist?
I believe there are issues that would impact why one would 
choose an insect as a pet: aesthetic (visual and auditory), 
spatial, financial, educative, and therapeutic. Aesthetically, 
to see the rhinoceros beetle up- close is to understand how, 
for example, the Japanese were inspired by its form, and 
the color and durability of its hard chitinous shell when 
elaborate helmets were created for the samurai warrior 
class. For many people living in densely populated urban 
areas, proper space in small apartments or condominiums 
for keeping a pet can be difficult to provide. However, to 
maintain an insect in a small terrarium sometimes simply 
requires a free space on a bookshelf. The cost of keeping 
a pet can be financially prohibitive. Beyond the financial 
burden described in Canada’s The Globe and Mail, when 
a deep recession hits the economy with foreclosures and 
layoffs that effect large portions of a country, people begin 
to rescind their responsibility for the care and well-being of 
their pets. This was well-documented in the popular press 
when the global recession hit in 2008.59
As discussed in Chapter 3, in the fall of 2017 at NSCAD 
University in Halifax, Canada, students in an undergraduate 
design studio course, under my direction, examined 
pet insects as a substitute to a number of animal-based 
activities. This included crickets used as a substitute for dog 
fighting and as an alternative to animal-assisted therapy 
for situations such as the treatment of behavioral and 
communication problems in children with autism, and for 
adults suffering from insomnia and tinnitus.
Some social scientists believe that animals provide “a link 
by which children develop caring relationships with the 
natural world.”60 There are four properties that have been 
documented that animals display: agency, affectivity, 
coherence and continuity. These are critical for children to 
“recognize that animals have their own subjective states and 
can have correlative interests in interacting with the child.”61 
The example typically given is, “my dog wants to play with 
me.” However, these properties that describe an animal’s 
behaviour to a human, may only relate to a small number 
of vertebrate animals. So can an insect act with agency (a 
beetle decides to eat and acts accordingly), with affectivity 
(a beetle appears to enjoy playing with the person), with 
coherence (a beetle is able to coordinate its movements in 
response to the person’s actions) and with continuity (the 
beetle’s repeated interactions become regularized into a 
relation with the person)? While all of these properties 
describe a person’s relationship with a dog or cat, at least 
two of these, affectivity and continuity, I believe cannot be 
applied to keeping an insect as a pet.62
If these “cognitive underpinnings” cannot fully provide 
the developmental circumstances to have an intimate 
relationship with an animal, than what other benefits could 
insect pets provide?  They may very well provide what 
Aaron Katcher has described as a “liminal state,” an ability to 
intensify “good feelings, bonding and a sense of community” 
due primarily to the fact that insects (and other animals) 
“cannot contradict the virtuous attributes that we find 
lacking in fellow human beings.”63 In general, it is believed 
that pets provide an “increase in indirect and especially 
vicarious experiences of the natural world.”64
Researchers are examining how insects can be service 
animals in particular therapy environments. In 2015 a 
group of Korean researchers published a study where they 
examined the effects of insect pets on the elderly. In their 
controlled study two groups of elderly people living in a 
community-dwelling environment in Daegu, Korea were 
chosen, one group received “pet insect-assisted therapy” 
and health care advice, and the second only received health 
care advice. Their findings reported that caring for the 
Oriental garden cricket (Teleogryllus emma) provided 
“small to medium positive effect on depression and 
cognitive function.”65
Lastly, the environmental impact of keeping pets has been 
examined by Gregory Owens, professor of geography at 
UCLA. He has found that in the U.S. feeding the typical dog 
and cat pet animal product is “responsible for release of up 
to 64 ± 16 million tons CO
2
-equivalent methane and nitrous 
oxide” in a year.66
In the work of this PhD the concept of insect pets was 
investigated in two specif projects, the Yasubei Terrarium 
and the Insect Viewing Apparatus, which are discussed in 
Chapter 6. As one dealt with the high-end pet beetle market 
in Japan, and the other as a therapeutic device born from 
viewing insects, both have provided important insights into 
how design supports these types of insect use.
58 Hanes, T. “Pet Owners Represent $6.5-billion a Year Business Opportunity.” 
The Globe and Mail, 8 April, 2013. Accessed 01 November, 2017. https:// www.
theglobeandmail.com/report-
59 Dexel, E. “Pet Dogs Abandoned as Recession Bites.” CNN, 22 December, 2008. 
Accessed 01 November, 2017. http://edition.cnn.com/2008/WORLD/ europe/12/21/
uk.dogs/index.html 
60 Kahn and Kellert. Children and Nature, 000
61 Kahn and Kellert, xiii.
62 Kahn and Kellert, xiii.
63 Kahn and Kellert, xiv.
64 Kahn and Kellert, xiv.
65 Ko et al, “Effect of Pet Insects,” 200.
66 Okin, Gregory S. “Environmental Impacts of Food Consumption by Dogs and 
Cats.” PLOS|one, 2 August, 2017. Accessed 01 November, 2017. https://journals.plos.
org/plosone/article?id=10.1371/journal.pone.0181301
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fig. 055: Chalcosoma atlas, Atlas beetle: a pet beetle in a wet terrarium next the 
window of my apartment in Tokyo during one of many short-term residencies.
fig. 056: Encountering Japanese Shinto history: Jinchōkan Moriyashi Shiryōkan / 
Shinto Priest Moriya Historical Museum by Terunobu Fujimori, 1991, in Chinoshi, 
Nagano Prefecture, Japan. photo: Marin Maezawa
Excavating Cultural Memory 
   “Whether individual memory or cultural memory or the collective memory of humanity as 
a whole, the idea is to go back in time to remember where we came from, how we came to 
be.”67
  
While the previous section introduced and defined the areas of commercial application 
that were the catalysts for the design work in this PhD, this section discusses how cultural 
memory was excavated for additional points of design inspiration and deeper reflection on 
the projects of this degree.
Japan has been an important cultural context to carry out this research. This is because I 
lived and worked in the country for over twenty years, and because it has a long tradition 
of connections to the insect. The country provides historical and contemporary precedents 
on the role this animal has had on society. I have throughout this degree program located 
models from this excavatory research for enhancing and expanding the relationship to these 
animals. This historical research has also allowed me to speculate how in the future design 
could elevate the insect’s presence in people’s everyday lives. From all of these uses of this 
research, I was consistently concerned with how best, through design, culturally-specific 
precedents could find their way into my work without being literal translations. The project 
chapters following this one discuss these critical negotiations.
Similar to the Japanese interdisciplinary artist Hiroshi Sugimoto, personal and cultural 
memory have provided important sources of research, from the history of existing structures 
and objects and those stories found in translated books, to my own personal experiences 
in Japan including those with insects. Examples of this can be seen in the former visits to a 
silkworm farm west of Tokyo, discussed in the Appendix, as well as locating a replica of the 
17th and 18th century portable insect shop (yatai) of the insect seller (mushiuri) at a Tokyo 
historical museum. Both provided encounters with tangible lineages that informed both 
Insect Shop and the Insectarium. While the yatai was only a replica, to be in the physical 
presence of an object that would have been used for the sole purpose of transporting and 
selling insects brought a relevance to those two PhD projects that up to that point had 
resided solely in speculative imagination. Furthermore, while it is rare today to encounter 
individuals, let alone foreigners, raising silkworms in Japan, the encounter with long-
time silk producer Bryan Whitehead brought to the foreground how 19th-century batch 
production sericulture was extensive across the country’s agriculture communities. 
All of these sources and others have together created a particular understanding that 
continues to evolve.
These type of historical precedents are not unique to Japan, they exist across the globe. 
They too can provide important cultural insights into how to engage with this subject and 
locate inspiration for design. Through this research on insect use in Japanese society it 
has produced a number of categories that are now the basis for a process of investigating 
insects that can be applied to other cultural contexts. Those categories include: insect 
husbandry, insect as pet, insect as food, architecture for insects and insect as myth. While 
this is not an exhaustive list it does begin to illustrate a breadth of themes that can provide 
both inspiration for new projects and broader reflection on current and past projects. The 
following are brief descriptions of a few of those precedent categories.
67 Schneider, Hiroshi Sugimoto, 79.
6160
fig. 060: A photograph of a period illustration describing the instars of the Bombyx 
mori, silkworms, Okaya Silk Museum, Okaya, Nagano, Japan.
fig. 059: Demonstration of unbinding silk cocoons, Okaya Silk Museum, Okaya, 
Nagano, Japan. The cocoon is treated with boiling water and then the silk is 
unbound by softening the sericin (a protein found on the silk).  It is unwound 
together with filaments from four to eight cocoons at once, adding a slight twist at 
times, to create a single silk strand. Accessed 19 April, 2015. http://silkfact.jp/en/ 
fig. 058: Sugawara House, late 18th century, Matsuzawa, 
Yamagata Prefecture (original site): house style known as Happoo-
zukuri, with a second story for raising silkworms, Nihon Minkaen, 
Ikuta Ryokuchi Koen, Kawasaki, Kanagawa, Japan.
fig. 057: Mushi-sha, insect pet shop in Nakano, Tokyo.
Insect Husbandry
The raising of silkworms (kaiko) for the Japanese silk industry from 
the 19th through to the early 20th century has provided important 
detailed description of the nature of caring for these insects. The earliest 
development of the sericulture industry has been dated to the end of 
the second century. One of its major reasons for growth in the country 
was the use of silk fabrics to pay taxes. Over the centuries it was made 
popular by a succession of Emperors, and deemed as one of the most 
“lucrative branches of industry.”68 Towards the end of the Tokugawa 
Regime (1603-1867) “it began to show signs of a new life.”69  This was 
due in part to both the Prebine disease that began effecting silkworms 
across Europe in 1845 and major political changes to Japan, which 
opened the country to the west, allowing for international trade with 
many foreign governments.
The filatures that made up additional income for farmers through the 
rearing of silkworms and reeling of raw silk gave “safety and steadiness 
to the management of the industry.”70 Machines of the time could 
not be used to rear the delicate silkworms due to little control of their 
mechanical forces and the tedious process of handling the animals was 
relegated to manual labor.  The process of drawing fibers in threads, on 
the other hand, had adopted the factory-system introducing improved 
reeling machines. It was believed that, “the natural artistic skill and the 
hereditary customs of the Japanese [were] very favorable for the mastery 
of the delicate process of reeling work.”71 This made for excellent work 
for farmers as they had down time between raising crops and animal 
husbandry, one could use the “surplus of labor, without requiring any 
heavy expense for its special purposes.”72 Furthermore labor from all 
members of the family—woman and girls—could do the work.
While economic and craft based reasons for why a family might take 
on this trade in their home are well documented, however texts have 
yet to be found that describe the sensation of living in close proximity 
to these animals. One can only speculate how these animals changed 
or enhanced the interior of one’s home, or what these animals meant 
to their caretakers and what insights did they provide into their own 
biological order.
When I first encountered a silkworm farmer in Japan, discussed in the 
Appendix, this experience provided a deep sensorial insight into the 
mass rearing of these insects. Positioning that previous experience into 
historical context revealed an extensive system across Japan’s agricultural 
region of silkworm rearing. The ubiquity of this activity brought a larger 
relevance to the projects in the PhD
68 Honda, The Silk Industry of Japan. 191.
69 Honda, 191.
70 Honda, 193.
71 Honda, 194.
72 Honda, 194.
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松虫 / MATSUMUSHI / Pine Cricket
Xenogryllus marmoratus (de Haan, 1842)
鈴虫 / SUZUMUSHI / Bell Cricket
Meloimorpha japonica (de Haan, 1842)
鈴虫 / SUZUMUSHI / Bell Cricket
Meloimorpha japonica (de Haan, 1842)
鈴虫 / SUZUMUSHI / Bell Cricket
Meloimorpha japonica (de Haan, 1842)
螽斯/キリギリス/ KIRIGIRISU / Japanese Katydid
Gampsocleis (Fieber, 1852)
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Gampsocleis (Fieber, 1852)
Arashiyama (near Kyoto), Yamashiro Province/山城国(now part of Kyoto Prefecture/京都府)
Sumiyoshi, Settsu Province/摂津国 (now part of Hyōgo Prefecture/兵庫県)
Miyagino, Mutsu Province
松虫 / MATSUMUSHI / Pine Cricket
Xenogryllus marmoratus (de Haan, 1842)
松虫 / MATSUMUSHI / Pine Cricket
Xenogryllus marmoratus (de Haan, 1842)
Kagura-ga-Oka, Yamashiro Province
Ogura-yama, Yamashiro Province
Suzuka-yama, Isé Province
Narumi, Owari Province
Sagano, Yamashiro Province
Takedo-no-Sato, Yamashiro Province
Ono-no-Shinowara, Omi Province
Tatsuta-yama, Yamato Province
螽斯/キリギリス/ KIRIGIRISU / Japanese Katydid
Gampsocleis (Fieber, 1852)
JAPAN 1789-1800
東京 TOKYO 1789-1800
神田 千代田区 / KANDA
 Chūzō
Kiriyama
Yasubei (Tabiya Yasubei)
Yamasaki Seihirō (1811-29)
 Kondo (ﬁrst cage maker)
Yasakura Yasuzō (Mushi Yasu)
Mushiya Kojirō (Kadzusa)
Kamējirō (Yumoto)
Kawasumi Kanēsburō (early 20th century)  Genbei (Mushi-Gen)
Ōyama-Kō (insect guild)
Yedo-Mushi-kō
law limiting 
insect dealers to 36
1818-9
本所区墨田区 / HONJO
早稲田牛込村新宿区 / WASEDA, USHIGOME-KU
左門町四谷新宿区 / SAMON-CHŌ YOTSUYA-KU 上野台東区 / UYENO
fig. 064: Actor Nakamura Tomijûrô I as an Insect 
Vendor (Mushi-uri) by Torii Kiyotsune, 1774. Accessed 1 
November, 2017. https://www.mfa.org/collections/object/
actor-nakamura-tomijûrô-i-as-an-insect-vendor-mushi-
uri-211824. Photograph © Museum of Fine Arts, Boston.
fig. 061: A map of Japan illustrating 
the locations of insect pet sellers from 
1789–1800. The map was drawn based 
on the historical information included 
in Lafcadio Hearn’s book Insect Stories 
originally published in 1921.
fig. 062: 19th century insect 
cage (replica), Fukagawa Edo 
Museum, Koto ward, Tokyo.
fig. 063: A map of Tokyo illustrating the 
location of insect pet sellers from 19th 
to the early 20th centuries. The map 
was drawn based on the historical 
information included in Lafcadio 
Hearn’s book Insect Stories 
originally published in 1921.
Insect Sellers 
At different times in history insects have played an 
important role in the lives of people in Japan; a variety 
of traditions for keeping insects as pets have been well 
documented. Two books provide insight into that history, 
Lafcadio Hearn’s 1921 book, Insect Literature73 and Kanoh 
Yasutsugu’s 2011 book, Singing Insect Cultural History: 
Known Places of Singing Insects and Insect Sellers.74 Both 
Hearn and Kano describe the consumer market of singing- 
insects in Japan from the 18th through to the early 
20th century.
In Insect Literature, Hearn describes the moment in Edo 
when a stocking maker and seller of singing-insects, named 
Yasubei, first conceived the idea of a designed insect cage. 
Prior to this invention, insects were kept in makeshift 
containers. While no images have been found of Yasubei’s 
first cages, we can imagine what the design must have been 
from the Japanese woodblock prints of Torii Kiyotsune, 
who in the late 18th century depicted a Kabuki actor 
performing the role of an insect vendor (mushiuri) along 
side his portable vendor stand (yatai) (figure 064). The 
glass terrarium in this PhD, the Yasubei Terrarium, draws 
inspiration for its name from Hearn’s book.75
Now in the 21st century beetles from both Japan and other 
parts of the world are popular insects to keep as pets. There 
are historical records that illustrate children’s interest in 
playing with beetles as early as the 19th century. However, 
their growth in Japan’s consumer pet market does not begin 
until the late 1960s. Still today, in the late spring the male 
rhinoceros beetles emerge from their third instar within 
tree-covered areas of Japan. Children spend the early 
summer trying to catch these beetles to keep as pets. Stores 
devote aisles to selling the necessary equipment for beetle 
pet ownership. The rise of the indigenous and exotic beetle 
industry for the consumer insect pet market post-World 
War II has provided important insight into the contemporary 
exotic insect pet market.
Lafcadio Hearn’s book, Insect Literature, provides a chapter 
dedicated to discussing the history of selling a variety of 
chirping insects as musical pets.76 He not only provides 
the names and locations of insect merchants in Edo, (the 
name of Tokyo at that time), in the late 18th and early 19th 
centuries, but the habitats of these animals across Japan. 
He includes detail of the prices for the various insects, the 
formation of a guild of insect sellers, what the sellers wore, 
the best season to find the insects and in what festivals they 
were used. His historical accounts were based on records 
available to him at the time, this allowed him to create 
detailed descriptions of the vendors and how their lives 
centered on selling and enjoying these insects. The wealth 
of information Hearn provides creates a framework for 
understanding how the cultural value of these animals was 
commercially shaped and measured at that time.
Hearn’s description brings to life the beauty and magic of 
the role singing insects had in the lives of people in Japan. 
Having his account of the organized commercial activity 
of selling insects for no other reason than the auditory 
aesthetic value provides important historical legitimacy to 
contemporary activities. How can I imbue my insect cages 
with the spirit of the animal, while revealing and amplifying 
the insect within an objet d’art?
73 Hearn, Insect literature.
74 Kanoh, Yasutsugu. Singing Insect Cultural History: Known places of singing insects 
and insect sellers. HSK: Tokyo. 2011
75 Hearn, Insect literature. 137.
76 Hearn, Insect literature. 129-156.
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fig. 066: Exterior and interior of the Kokagesan Shrine from 1863, Tokoin Temple, Kawasaki, Kanagawa, Japan 
(original site). It is a shrine dedicated to the patron deity of sericulture (the production of silk and the rearing of 
silkworms), Kokagesan Daigongen.
fig. 067: Inarigami-sekishi from Sakuho, Nagano, Japan 
(original site) is a small house-shape, stone shrine that 
enshrines both the god Inari and the god Kaikogami 
(silkworm). 
fig. 068: Assembling the replica of an insect vendor 
structure (yatai) with staff at the Fukagawa Edo 
Museum, Koto ward, Tokyo.
fig. 065: A drawing of a replica of an insect vendor structure. This yatai was found at 
the Fukagawa Edo Museum, Koto ward, Tokyo. The drawing and text is from a series 
of panels created in 2017 for the JIDA, Next Eco Design exhibition in Tokyo. Japanese 
translation: Junko Kawakami.
Structures for Insects
In Kawasaki, Japan the Open-Air Folk House Museum 
(Nihon Minka-en, Ikuta Ryokuchi Koen )77 contains twenty- 
five farmhouses (minka) from the 18th and 19th century. 
Amongst these structures there are two-storey dwellings 
that utilized their second storey space for the raising of 
silkworms.78 Here we see a model for how agricultural 
families lived amongst domesticated insects, rearing them 
for the purpose of supplementing their income with either 
the silk or from breading the worms. Known as filatures 
these private batch production houses were part of a 
network of families across the country that supplied large 
export companies.
Located amongst the collection of farmhouses are two 
structures that also engage with the rearing of silkworms, 
however from an animistic worship perspective. Within 
the native religion of Shinto, there is a deity dedicated to 
the worship of sericulture, Kokagesan Dai Gongen.  A small 
timber structure with a thatch roof79 sits isolated at the top 
of a hill and a miniature stone shrine sculpture is hidden 
away at the back of one farmhouse. At one time they both 
were the spiritual embodiment of reverence towards this 
insect in hopes of continued good luck and fortune, however 
one presented in the volumetric interior space of the shrine, 
the other in the solid mass of a miniature stone shrine. 
While the subject of both shrines is the insect, their form 
and structure has no association to the actual biological 
shape of the animal. At a distance the timber shrine is 
indistinguishable from other buildings as it shares many of 
the features of other shrines found across the country.
Another building type was also used to house insects, 
however this was not to raise insects but rather to sell them 
as a pet. The insect sellers (mushiuri) of the 18th and 19th 
centuries sold specific species of Orthoptera whose chirping 
sound were pleasing, the bell cricket (suzumushi) and the 
pine cricket (matsumushi) being the most sought after. 
Their portable vendor stands (yatai) was a typical mobile 
structure used to sell a variety of goods. In the vendor stand 
there would have been an array of cages that would have 
been sold with an insect. The building typology of the yatai 
has provided a point of lineage from which to consider a 
structure for housing insects to be sold today.
Both the shrine building and vendor stand were structures that existed separate 
from the actual insect, however, the way in which they embodied the insect 
demonstrated different approaches to promoting insect culture. As the shrines 
were associated with a deity, it is unclear whether silkworms were ever kept at 
the shrine, nevertheless, there would have been some image that was conjured 
in the mind when individuals came to worship. The veneration of the shrine or an 
object in the shrine in Shintoism is known as “shintai.”80 As a representation of an 
insect this provides a compelling model—especially if it is believed that the spirit 
actually occupies it temporarily—for considering abstract associations 
to the insect.
Shintai is described as “a physical object serving as an object of worship at 
shrines, and in which the spirit of the kami is believed to reside. Those used in 
Shrine Shinto (Jinja Shintō) are frequently called mitamashiro. Shintai are typically 
mirrors, swords, and jewels, although ritual wands (gohei) and sculptures of 
kami (shinzō) are also found, and in some cases natural objects such as stones, 
mountains, and waterfalls may also serve as shintai.”81
As it pertains to the portable vendor structure, there is no indication that this 
was ever associated with a deity or represented an aesthetic “insectness” in its 
overall form. There would have been indicators of its insect business from the 
Japanese characters on the structure advertising its product to the chirping of 
caged insects, whose sounds would have extended beyond the cages’ physical 
boundaries. However, similar to the Shinto priest, there would have been a 
service “performance” that would have been the most animated representation 
of the insect.
77 Nihon Minka-En, Japan Open-air Folk House Museum. Accessed 1 July, 2017. 
http:// www.nihonminkaen.jp
78 Nihon Minka-En, “23. The Sugawara House.” Japan Open-air Folk House Museum. 
Accessed 1 July, 2017. http://english.nihonminkaen.jp/visual_visit/ old_folk_
houses/23_ sugawara_house/
79 Nihon Minka-En, “18. Kokegesan Shrine.” Japan Open-air Folk House Museum. 
http://english.nihonminkaen.jp/visual_visit/old_folk_houses/18_ kokagesan_
house/ This site notes the following: “The shrine is of the Kasuga Style type (i.e. 
it is modeled on the gable-entry shrine buildings of Kasuga Taisha in Nara) with a 
karahafu (cusped) gable at the front.“
80 Norifumi, Shimazu. “Shintai,” Encyclopedia of Shinto. Kokugakuin University. 
Accessed 01 July, 2017. http://eos.kokugakuin. ac.jp/modules/xwords/entry.php? 
entryID=292
81 Norifumi, Shimazu. “Shintai,” Encyclopedia of Shinto. Kokugakuin University. 
Accessed 01 July, 2017. http://eos.kokugakuin. ac.jp/modules/xwords/entry.php? 
entryID=292
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HALIFAX, CANADA
Gryllus veletis / Spring eld cricket (Alexander & Bigelow, 1960)
Gryllodes sigillatus / Tropical house cricket (Walker, F., 1869) 
Tenebrio molitor / Mealworm Beetle (larva) (Linnaeus, 1758)
Manduca sexta / Blue Hornworm (Linnaeus, 1763)
MELBOURNE, AUSTRALIA
Extatosoma tiaratum / Giant prickly stick insect (Macleay, 1826)
Gryllodes sigillatus / Tropical house cricket (Walker, F., 1869) 
TOKYO:
Prosopocoilus inclinatus / Amami Nokogiri beetle (Motschulsky, date unknown)
Dorcus (Serrognathus) titanus / Okinawa hirata (Boisduval, 1835)
Lamprima adolphinae / Papua gold colored kuwagata (Gestro, 1875)
Chalcosoma atlas / Atlas beetle (Linnaeus, 1758)
fig. 070: Melbourne, Tokyo and Halifax, the locations where insects were kept and examined.
fig. 071: Three sets of male and female beetles kept in Tokyo: Dorcus (Serrognathus) titanus, Okinawa hirata; Lamprima adolphinae, Papua gold colored kuwagata; 
Chalcosoma atlas, Atlas beetle.
fig. 069: Extatosoma tiaratum, giant prickly stick insect kept during time spent in 
Melbourne.
fig. 072: A female and male  Lamprima adolphinae, Papua gold colored kuwagata kept in Tokyo.
An Amateur Naturalist Trainee
During the course of the PhD my research activities with 
living insects resembled those of a naturalist: I tracked 
down and either purchased or captured insects, I took 
notes on them, I kept both living and dead specimens, and I 
photographed them and considered their existence.
In 2016 I began to keep insects during short residencies 
across the globe: Tokyo, Halifax and Melbourne (figure 
070). In most instances these insects were purchased in pet 
stores, except for the spring field cricket (Gryllus veletis) 
which I caught on my own. The possession of these insects 
varied in time from one week to three months. At the end of 
each residency the insects either died (on their own or killed 
by me) or were set free.
The personality and uniqueness of each insect brought 
a new intimate understanding of each species. Besides 
being representative of their particular order: Orthoptera, 
Coleoptera, Lepidoptera and Phasmatodea, they also 
represented the cultural environment from where I acquired 
them. The beetles were purchased in a beetle pet shop in 
Tokyo, the tropical house cricket, blue hornworm and the 
mealworm were purchased from a pet store in Halifax, and 
in a Melbourne pet shop the giant prickly stick insect and 
tropical house cricket were purchased. The spring field 
cricket was the only insect that was caught in the wild, on 
a grassy slope in southern Nova Scotia. With each one of 
these insects I spent concentrated periods of time observing 
their individual personalities and behavior.
Over the course of the PhD my understanding and 
appreciation of these animals has changed. What began as 
a detached, intellectualized relationship grew into a deep, 
visceral response to these animals that is now conflicted. 
On one hand I am aware that scientific research indicates 
that their level of consciousness is below that of mammals 
and hence for some not considered sentient, on the other 
hand I am aware that I now impose subjectivity through 
a perceived sense of their needs. This change in my 
understanding and attitude towards these animals under 
my care has begun to make me see the spaces and objects 
I design differently. I am left wondering, what defines a 
person’s positive relationship to an animal like this? How 
does what I design with and for them impact the public 
perception of them?
Most animals have the capacity to allow us to feel some 
level of empathy toward it, and some more than others 
(dogs, for example). I believe there are two critical aspects 
for this relationship to be established. One is the eyes of the 
animal and the other is feeding an animal. Most animals can 
indicate recognition with one another through eye contact. 
The eyes of warm and cold-blooded animals are relatively 
the same in that there is an eyeball with a pupil inset in 
an iris and sclera (often the two are the same color). This 
eye can move, and the pupil can change in size and shape.  
When it comes to the entire face of the insect it is difficult 
for humans to discern. The components of its face provide 
no clues to establish if the animal is aware of another’s 
presence. This is due to the abstractness of the insect’s 
facial features, which makes the eyes and mouth difficult 
to identify. The single continuous color of the insect eye 
never provides a visible change. As the mouth opening of 
an animal is usually formed by a defined edge, like lips or a 
beak, the insect provides no clear demarcation. As a mouth 
is typically used for some level of defense, it can be difficult 
to know which end of the insect to stay clear of.
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fig. 073: (left and right) Observing the Gryllus veletis,
spring field cricket in Halifax, Nova Scotia, Canada.
fig. 074: Insect head illustration.
When the mouth of an animal has been established and 
one finds themselves in a situation to feed it directly 
(which is usually the case at a zoo, petting zoo or even a 
koi pond), the contact in the exchange can be thrilling, 
especially when the tug of the animal is felt, its will being 
transferred through a leafy branch to the hand. There is 
an unmistakable feeling of momentary connection. There 
are few insects that provide that visceral immediacy in this 
food exchange. For these reasons I would argue it is difficult 
to feel empathy for or from the insect, hence the difficulty 
for developing a relationship with it. These observations 
provide part of the critical rationale to justify the need for 
design to reframe the insect.
In addition, we typically do not allow animals to initiate 
physical contact. We make the first advances by petting 
dogs, horses, rabbits and when at the zoo the handler 
controls the animal and the situation by directing us were 
and when to stroke the animal. Insects on the other hand, 
find us, without us knowing it. They land on our shoulder, 
crawl up our pant leg or cling to our clothing when brushing 
up against an object. Typically, it is only when we feel the 
uninvited tickling of the tiny legs, or the proboscis of the 
mosquito piercing the skin that we shudder and cringe. The 
feelings of fear, pain and annoyance are generally the first 
to come over us. However, when a person approaches an 
insect and initiates physical contact the experience can be 
very different, even enjoyable.
Subjectivity shapes our understanding in other ways. The 
insects we choose to perceive useful and assign important 
symbolic meaning can play an important role in their 
survival. For example the bee has higher standing than the 
locust in areas of agriculture production in North America 
(due to the bee’s function as a pollinator); their pragmatic 
usefulness in aiding the productivity of humans is one area 
of valuation in an otherwise socially constructed value 
system. Insects, like the idea of nature, “boils down to 
nothing more than what our culture makes it out to be.”82
Domestication also brings meaning to insects’ usefulness 
as seen with bees and silkworms. Should the same 
standards of the duty of care apply to keeping insects as 
are applied to livestock? I believe at the center of this 
debate is the question of whether or not insects can be 
considered sentient beings. Scientists have found it difficult 
to establish what kind of subjective experience insects 
have. Researchers have argued that for insects to feel pain 
they would need nociceptors (pain receptors), which they 
do not have. However they do respond to heat, cold, and 
mechanical stimuli. Also known as nociception behaviour, 
Zeder reports, “It was found that a single class of neuron 
(class IV multidendritic neuron) is sufficient and necessary to 
cause this nociception behavior.”83 The insect is “genetically 
programmed” with the behavior and is not actually 
thinking about the pain or recognizing that it is feeling 
pain. Nociception is not pain, pain requires an emotional 
response, which insects are unable to convey.84
In addition, a paper published in 2016 by researchers Barron 
and Klien suggest that there be an “alternative approach 
to studying the capacity for subjective experience in 
invertebrates.”85  They proposed that “arguing about what 
subjective experience is, and what is capable of it, is most 
productive when appealing to empirical neuroscience.”86 
Using various methods they determined different levels 
of subjective experience and that “there are many 
classifications, but each posits a basic form of consciousness 
that consists of a direct awareness of the world without 
further reflection upon that awareness.”87 Furthermore, “the 
insect brain resolves action and target selection, processes 
sensory information, and clearly executes a command 
function over the behavioral system.”88
Following on with research carried out on the honey bee, 
which, as they point out, “is held up as an insect with 
cognitive capacities that rival those of many mammals.”89 
Recently, researchers concluded that “honey bees can learn 
and apply the concepts of greater than and less than to 
interpret a blank stimulus as representing the conceptual 
number of zero and place zero in relation to other numerical 
values. Bees thus perform at a level consistent with that 
of non-human primates by understanding that zero is 
lower than one.”90
So what level of consciousness can we assume insects to 
have and can this generally be gauged across all insects in 
the same manner?91 These questions are important as they 
begin to help us understand if humans can be motivated to 
change their behaviour towards these animals in order to 
improve their environment and the spaces and objects we 
design for them.
82 Kahn and Kellert, Children and nature, 153.
83 Zeder, Melinda A. “Core Questions in Domestication Research.”
84 Hwang, Richard Y., Zhong, Yifan Xu, Trevor Johnson, Feng Zhang, Karl Deisseroth, 
and W. Daniel Tracey. “Nociceptive Neurons Protect Drosophila Larvae from 
Parasitoid Wasps.” Current Biology, 17.24 [2007]: 2105-2116.
85 Barron and Klein. “What Insects Can tell Us,” 4901. 
86 Barron and Klein. “What Insects Can tell Us,” 4906.
87 Barron and Klein. “What Insects Can tell Us,” 4901.
88 Barron and Klein. “What Insects Can tell Us,” 4903.
89 Barron and Klein. “What Insects Can tell Us,” 4905.
90 Barron and Klein. “What Insects Can tell Us,” 4905.
91 In response to that published paper see: Key, Brian, Robert Arlinghaus, and 
Howard I. Browman. 2016. “Insects cannot tell us anything about subjective 
experience or the origin of consciousness”. Proceedings of the National Academy 
of Sciences. 113 (27): E3813. No sooner had Barron and Klein published their paper 
then their finding were refuted in a published letter: “Barron and Klein believe that 
because insects display selective attention to visual stimuli (or produce upstream 
neural representations of sensory information), they must be sentient. However, 
neither selective attention nor neural representations are necessarily indicative of 
subjective experience…” Additional research on bee consciousness can be found by:
Howard, Scarlett R., Aurore Avarguès-Weber, Jair E. Garcia, Andrew D. Greentree, 
and Adrian G. Dyer.“Numerical Ordering of Zero in Honey Bees.” Science, 360.6393 
(08 June, 2018): 1124-1126.
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fig. 076: Catching crickets with architecture historian Dr. Christopher Mead in 
Smiths Cove, Nova Scotia, Canada. photos: Michele Penhall
fig. 075: Screen shot of the Kaltenbach Lab website, designed in 2014. Accessed 
10 August, 2017. https://kaltenbachlab.ca. From early on in this degree program 
I thought if I could find a way to use my hand as a tool and metaphor to describe 
the base concepts of the PhD this distillation could also be designed into a 
memorable moment, as the illustration from 2014 foreshadowed. Beyond the 
serendipity of the cricket catching episode, it also reaffirmed an important mode 
of designing in my practice—the performative.
Reaffirming the Performative
In this chapter I have discussed key areas of research for 
design. While the hypotheses from scientists, data from 
researchers and general historical accounts have provided 
crucial content from which to comprehend the depth of 
this subject and have identified points of inspiration, I have 
inadvertently gained a new appreciation of the relevance of 
the minutiae of personal experience. It is a recognition that 
every encounter I have with insects is an important moment 
of discovery, even if I don’t understand or recognize it at 
that instant. What I in the past thought was incidental 
or inconsequential to the wider scientific, historical and 
philosophical work done by experts in these fields, I now see 
as the basis of critical knowledge that must be accumulated 
and assembled to contextualize the broader research 
content described in this chapter.
The empirical nature of learning from biological entities is 
not only the backbone of research carried out by
entomologists, biologists and naturalists but it is a similar 
purview for designers. The precision of perceptual analysis 
of the everyday, which is at the heart of many design 
practices, is also applied to insects by scientists. However, 
what I have had to learn in the course of this PhD is what 
those value assets are to apply to my focus: individual 
characteristics, environmental cues, and anomalies, to name 
a few. In fact, I have had to construct a different mode of 
curiosity. While this is still in a stage of formation I recognize 
that I am becoming attuned to a distinct sensibility, which I 
am in the infancy of articulating.
An example of this shift in understanding took place during 
an episode in August 2017. While assisting a colleague with 
some excavation work on his property I noticed that in 
certain patches black crickets were everywhere, at almost 
infestation levels. I was preparing to teach a new design 
studio course on the theme of the insect order crickets 
belong to, Orthoptera, and I had planned on providing 
students with their own crickets to care for, purchased from 
a pet store in Halifax. I figured that caught crickets would 
be a perfect alternative solution, so I set out to catch them. 
Over the course of two weekends I caught over 30 crickets 
and a few grasshoppers. Using only my hand, I developed an 
effective technique. In spite of a few insects being killed or 
maimed in the process, I built up a strong proficiency in my 
technique. The enthusiasm of this new found activity even 
motivated my colleague to join in the hunt. As he too had 
never before caught crickets, the novelty of the activity 
was contagious.
After being swept up in the challenge of catching these 
bugs and trying to form the perfect enclosed pocket in my 
hand, I recognized something extraordinary. In the process 
of handling the crickets I became aware of a new perception 
of the animal, an intimate connection that had nothing to 
do with what it looked like or what it could be used for. The 
insect was inhabiting my body and mind. I could feel the 
insect in the cavity of my clasped hand, the slight tickling 
of its legs on my skin created a mental world of a thing that 
was both real and imaginary. In the process of transporting 
it to a container I had found a new empathy and concern for 
its care. I had become attuned to the insect and with this 
engagement a different persona was brought forth.
What had seemed at the time as a natural, pragmatic 
response to the necessity of catching crickets revealed 
itself as a theatrical activity; it had entertained those who 
watched the entire cricket-catching episode unfold. It was 
here that my interest in the performative possibilities of 
design were reinforced. The insect had created an invented 
engagement that no commercial application or historical 
precedent could have made me anticipate. In this PhD the 
performative has been defined as another mode of design 
in my interdisciplinary practice, as it heavily informed the 
design of the Insect Shop. This is discussed in Chapter 6.
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fig. 077: The Insectarium was located 
in the North Block building on the 
Fountain campus of NSCAD University 
in Halifax, Nova Scotia, Canada.
fig. 078: The location of this installation 
was on the second floor of a renovated 
19th century building and situated 
directly off a stair landing in the 
building’s main stairwell.Insectarium
This chapter presents the first project suite in this 
dissertation.  It centers on the project, Insectarium. 
However, unlike the second suite of projects discussed in 
the next chapter, this suite comprises a series of design 
process and fabrication techniques developed to create 
an insect habitat.
The name of this installation, Insectarium, was given to 
denote its insect-based function—a place to raise insects, 
study and observe them, and to learn from others 
about them.
As one major project in the PhD the Insectarium was a 
temporary cardboard interior installation located on the 
campus of NSCAD University. This project began with 
the commencement of the PhD and was completed in 
2016. It demonstrated my exploration of a biomimetic 
design strategy for the purpose of finding a solution 
to form-making based on the analysis of a biochemical 
compound found in insects. In the process of designing 
and constructing this project, important discoveries were 
made that have both expanded my way of designing and 
my understanding of how to engage with the subject 
of the insect. It also unveiled many of the underlying 
preoccupations that distinctly define my way of designing.
This project began as a spatial design response to my office 
at NSCAD University. The room I occupy daily is on the 
second floor of a repurposed 19th century building. It is an 
unusual nine square meter space because of its 3.5 meter 
high ceiling and the large painted-over window at one end 
of the room that shares its wall with a stairwell on the other 
side. Because of these two features I recognized a unique 
opportunity for a redesign of the space using the painted- 
over window as a new, additional entry point into the room.
Early on in the design process I was interested in finding a 
way to solve what the structural system of this installation 
should be. It was the research in insect bioengineering that 
provided the clues to how this design problem should be 
addressed. The micron-level imagery of the biopolymer 
chitin found in arthropods illustrated rows of long strands 
stacked on one another, with each row slightly rotated. 
These elements and overall composition were the visual 
indicators for how to proceed with developing the 
structural system. 
In general, as the PhD provided moments of clarity, so too 
did the design development of the specific installation. As 
further design research was undertaken the functionality 
of the structural system expanded beyond just its load- 
bearing potential. Another level of functional potential 
was identified within the individual tube volumes of the 
structure; these could house insects for mass-rearing 
purposes. The integration of rectilinear insect terraria 
in the tubes was an example of my interest in object-
nesting strategies. The assembly of components in a finite 
space is very appealing. As seen in various projects from 
actionfindcopypaste, I am drawn to designing a density 
of object arrangements that create an economy of space. 
Once the initial prototype of a terrarium was developed it 
became apparent that I had designed a structural habitat 
system with potential uses extending beyond this project.
The final design of the Insectarium created two distinct 
spaces, the public micro-theatre and the private 
reconfigured office space. In addition, two types of insect 
terraria were designed for the empty volumes of the chitin 
inspired structural tubes. The micro-theatre was used for 
delivering presentations to promote my design and insect 
research, the research of students in my design studio 
course, and insect specialists in Nova Scotia.
While cardboard was the material used to construct this 
temporary installation, it by no means represented the 
ideal construction material.  Durable materials were later 
explored, such as translucent corrugated plastic and white 
translucent acrylic. This has revealed other potential 
characteristics in the structural system, for example the 
ability to hold and emit light.
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fig. 079: View of the Insectarium from 
inside the reconfigured office space. 
photo: Steve Farmer
fig. 080: View from 
the stair landing of the 
Insectarium’s micro-
theatre, framed
by its proscenium. 
photo: Steve Farmer
INSECTARIUM
Micro-theatre
fig. 083: The Insectarium was a 
temporary, interior architecture 
installation constructed with 384 
hexagonal cardboard tubes, stacked 
in a 9 square meter room (3.6m x 2.7m 
with a ceiling height of 3.5m). It is a 
structure that defines two separate 
spaces: one, a micro-theatre and the 
other, a redefined office space.
Besides the existing door in the office, 
there was a painted over window  
(927mm x 1791mm) at one end of the 
room. It was through this large opening 
in the wall that a new access point 
to the room could be created, and 
eventually a separate entrance to the 
micro-theatre.
fig. 081: Interior section
fig. 082: Upper plan
new room space
new structure space
recongured 
oce space
fig. 086: Point cloud (raw data) model of 
the interior surfaces of the room.
fig. 087: Four views of the space carving massing models. fig. 088: Four displaced perspectival views with nested reconfigured office 
massing model.
fig. 089: Assembling visual precedents of space carving in my sketchbook.
fig. 085: Initial massing models for 
the proposed installation design.
fig. 084: Early exploration of carving out the space perimeter for the reconfigured office.
This project has provided important concentrated areas of 
design research as it pertains to making space, defining and 
making structure, and making terraria. Each area brought 
about significant insight not only into the project itself, but 
my understanding of how I design.
Space Making: Carving + Nesting 
In the early development of this project I was inspired 
by the sense of an alternative spatial organization and 
condition in the office space. The combination of the office’s 
high ceiling and large painted-over window at one end of 
the room that opened directly onto a stair landing was the 
impetus for this inspiration. With these unusual features, 
I envisioned a small room built within the existing office, 
using the painted-over window as an entrance into that new 
room. The design research at the early stage of this project 
focused on how to configure the interior of the room.
A series of carving and nesting techniques were developed 
and relevant precedents were sourced. To envision a 
new space within the existing room, I had to develop a 
completely different mode of defining structure and
inhabitable space. Articulating three spaces provided 
a strategy for understanding this relationship The 
three spaces were identified as the space of the office 
reconfigured, the space for the new structure and the 
space for the new room within the office. Two spaces were 
individual voids, and the third was a structural mass of 
an undefined form and material that would separate 
the two voids.
I saw this installation as a volume designed to fill the 
space, not a structure in need of a space to be erected 
in. The design was to respond to the spatial and surface 
characteristics of the actual room, as well as the use 
requirements of the office.  I wanted the overall structural 
form to give the impression of being borne from the volume 
of the room, an extension of its interior surfaces.
As part of the preparation for designing in this manner, I 
had the room LIDAR (Light Detection and Ranging) scanned, 
which provided a digital model of all its surfaces. I was 
fascinated by the formation of a virtual skin resulting from 
this scanning technology. This mesmerizing abstraction of 
the interior envelope in which the physical objects on the 
walls—baseboard molding, electrical conduit, power outlet 
boxes, and peeling paint—morphed to the wall’s single 
surface; it removed all delineation of slow dilapidation or 
remodeling afterthoughts. It was my hope that the digital 
file would allow me to design the structure within five 
millimetres of those surfaces.
The reorganization of the entire interior space of the 
room also required an exploration of the programmatic 
relationships between the existing office and the proposed 
space of the new room. A preliminary research question 
was, “how could the new room be an interface for insect- 
based research?” Besides the proposition of raising insects 
in terraria nested in the structural tubes, I envisioned the 
new room as a stage for presentations. The existing stairs 
provided a raked seating arrangement, and the landings 
offered additional spaces for people to sit or stand. The 
design research in this part of the installation attempted to 
predict what the spatial relationships would be between the 
new space and the dynamic spaces of the stairwell. 
The potentiality of the physical threshold between the wall 
of the stairwell and the office was explored in relation to 
the design of the new room. I was concerned with its ability 
to function as both an entrance into the space and as a 
micro-proscenium. I attempted to predict the behaviors 
that would be in physical contact with it and in relation to it.
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fig. 090: Articulating the interior 
surfaces of the room—a new interior 
skin described by the LIDAR scanner.
fig. 091: Before: the painted over window 
before it was removed to create the 
proscenium for the micro-theatre. 
fig. 092: After: the painted over window 
removed and the opening functioning
as the proscenium. photo: Grace Laemmler
fig. 093: Cantilevered tubes extend into the 
space of the reconfigured office.
photo: Katherine Nakaska
There were significant discoveries made from research 
in this aspect of the installation. I recognized that the 
spatial condition I was dealing with was akin to a cave. In 
cavernous spaces it is very difficult to fully comprehend 
the volume of the space and the surrounding mass of rock.
Similar spatial experiences can be found in mine shafts and 
Egyptian burial tombs from 3100 BC.92 For this project it was 
the mental incomprehension of not knowing what exactly 
surrounds you that made part of the spatial condition so 
compelling. People who saw the installation only from the 
stair landing commented that it was difficult to understand 
where the installation began and ended. This ambiguity 
in the installation’s form and structure is a first-hand, 
experiential effect that is representative of a continuity of 
design preoccupations found in my previous projects. I am 
drawn to design forms into a project that are ambiguous 
and not immediately recognizable. It is a strategy that 
attempts to hold the interest of the viewer by concealing 
the nature of the thing being observed or experienced.
Within the widespread trend of one-off, stand-alone 
architectural structures that demonstrate the newest 
experiments in complex, algorithmic-generated models 
translated into a physical installation, the Insectarium 
represented a different type of installation. I was not 
interested in a structure that would sit independently 
within a space, its identity residing irrespective of the 
envelope’s characteristics. I recognized that this was an 
interior design project and the use of nesting and carving 
strategies in the early stages demonstrated not only a 
significant mode for designing this installation, but also a 
reflection of my belief that the design should be a model for 
envisioning a new use of an existing room.
I thought that the LIDAR scan of the room would provide 
a highly-detailed model of the room’s surfaces and that 
this would allow me to design within tight tolerances of 
the existing contours of those surfaces. This ended up 
impossible and impractical--impossible because the point 
cloud density of the digital room model could not provide 
a high level of detail, and impractical because of the nature 
of constructing a prototype, where unknown issues might 
arise due to aspects of the design not being fully resolved.
Additional space between the installation and the walls 
of the room would be necessary to allow for critical 
adjustments during construction.
During my processes of design research I also recognized 
that the functionality of the room’s existing office 
programme had a significant impact on the spatial 
definition of the structure in relation to the reconfigured 
office. Minimal space requirements were needed for the 
office to still be a functional space. However, as it was 
my office and I would be the sole person to use it, those 
requirements were also a reflection of my personal spatial 
preferences. I found out later that those preferences were 
not universal, as visitors would enter the office and ask how 
I could stand being in such a confined space.
The window entrance into the micro-theatre provided both 
an effective threshold and a proscenium. It demanded 
a certain care in one’s behaviour that provided an 
unexpected experience. The height of the bottom of the 
edge of the window was just tall enough not to encourage 
people to breach the space on their own accord. To climb 
over the short wall into the theatre a person was requested 
to first remove their shoes. A special effort had to be 
made, assisted by a stool to climb over. The wall had to 
be straddled and then the body eased onto the floor of 
the theatre space. What added to making this experience 
even more unusual was that it was difficult to gauge 
the proximity of one’s feet to the floor as they lowered 
themselves onto the surface. This was caused by the 
floor’s design which was a sheet of clear acrylic supported 
by a grid of similar hexagonal tubes with every other one 
emitting a diffused light. These hexagonal forms were 
another version of the chitin-inspired tubes, except they 
were made of MDF and extended a meter to the floor. As 
hollow posts they provided the volumes to embed light 
fixtures and the structural strength to hold two people in 
the space. The breadth and height of the overall window 
opening provided a dramatic panoramic frame from which 
to present a person from the waist up against an other-
worldly background.
These spatial discoveries made during the development 
and use of the space have provided some of the most 
important moments of discovery in this PhD. It reaffirmed 
both my strong interest in interior design and my affinity for 
designing in this mode of practice.
92 ”Building the Great Pyramid,” British Broadcasting Corporation, Dr. Ian Shaw, 17 
February, 2011. Accessed 01 July, 2015. 
http://www.bbc.co.uk/history/ancient/ egyptians/great_pyramid_01.shtml
fig. 094: What is this density of 
mass that envelops?
fig. 095: The view inside the Insectarium’s 
micro-theatre with floor lights illuminated.
photo: Steve Farmer
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fig. 096: An illustration of the chitin inspired design ideation process.
Structure Defining: Chitin + Tubes
In this aspect of the project I was able to integrate my early research in insect 
bioengineering. Through the development of the installation’s structural system, 
new and unexpected processes were developed in my practice. 
Chitin is the most abundantly available biopolymer found on the planet. It can be 
found in plants and animals, and in the exoskeletons and wings of many insects. 
It can be formed into many shapes and has applications across many industries, 
including the medical industry. A published, peer-reviewed paper by researchers 
at Dalhousie University in Halifax, Canada on chitosan scaffolds for skin tissue 
engineering93 provided the initial spark that led to chitin as the key reference 
for development of the structural system. The research into this biopolymer 
provided intriguing micron-level images of cross-linked chitin samples. Those 
images became an important model for thinking about a stacked, strand-like 
system that resembled the ruled surface of the helicoid. The micron-level 
patterns also led to the development of a design process that would later have 
greater importance in my teaching and practice as discussed in Chapter 3.
This process was developed through a number of trial-and-error design 
activities. With this biological reference identified, a number of polygon profiles 
were examined in various tiling configurations. In the end, the hexagonal form 
provided the strongest conceptual rationale, as the graphical depiction of chitin 
revealed a hexagonal pattern that illustrates a model of the bonds between 
atoms in the molecule. This form’s arrangement in the tiling pattern deliberately 
avoided copying the bee honeycomb—cells that fill a flat plane with the least 
total length of walls.94
The edges of this polygon profile were then extruded to define a skin, which was 
used to form the surface around the hexagonal profile, defining the tube volume. 
These chitin-inspired tubes were then assembled in a raft-like configuration and 
stacked one on top of the other. Each row of the tube rafts was rotated at three 
degrees. Specific chamfering or carving out of the mass of stacked rafts was 
based on the space requirements of the two proposed inhabitable spaces.
The resulting effect gives the appearance of parametric modeling, in that it 
contains propagated, discrete units, with the appearance of a constrained 
geometric system. The final arrangement of the tubes was in fact a process 
of working through my own compositional logic without the use of advanced 
software tools. That logic was carried further into the development of the 
fabrication technique of the tubes.
This varied and complex design research centering on defining the structure 
provided critical insight into designing in a biomimicry mode. The learning that 
took place to translate the biologic model in the chitin imagery into tangible 
structural elements produced a form-based process.
During the trial-and-error design work to define the structural system of this 
installation, I recognized that this was the first time I consciously invented a 
way to create pure form. In past projects I had been concerned with the shape, 
volume, and the expressive potential and beauty in crafted detail, however I 
had only a couple of ways to explain how the form of a product was derived. 
Typically in my projects, such as the Kirin Beverage Cans or the Desire for Magic 
Book, form developed out of the pragmatics of function or the parameters of the 
client’s brief.
For this project the invention of the tube was a process for which I could clearly 
see all the steps of development and reflect on them. I identify these as the 
original point of reference based on something found in nature; the trajectory of 
iterative development; the reasons for which certain decisions were made; and 
gaps where additional reference research needed to have taken place.  
I also discovered new proclivities and reaffirmed existing innate tendencies in the 
way I design. As I had suspected, applying biological form to the surface styling 
of a project—the polygon form, and the volume and stacking arrangement of the 
tubes—is a subjective decision-making process based on personal preferences. 
The strategies for extracting one’s own compositional forms from a micron-
level image of an animal is as varied and idiosyncratic as the visual references 
in nature one can be inspired by. I found focusing on my own internal logic 
grounded this developmental work.93 Adekogbe, I. and A. Ghanem. “Fabrication and Characterization of DTBP- Crosslinked Chitosan Scaffolds for 
Skin Tissue Engineering.” Biomaterials. 26.35 (2005): 7241-7250.
94 Keith Devlin, “Secrets of the Beehive.” The Guardian, 26 August 1999. Accessed 01 June, 2018.  
https://www.theguardian.com/science/1999/aug/26/technology
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fig. 097: A 3D printed 1:48 model of the Insectarium.
fig. 098: A screen shot of the Insectarium structure in a late development stage.
Biomimicry is a mode of designing that has its origins in engineering solutions to 
design a better product, such as a windshield wiper arm or parts on a train. For 
example, the development of the “vortex generator,” a reengineered pantograph 
for Japan’s 500-series Shinkansen to reduce sound pollution, is inspired by the 
feathers on an owl’s wing.95 The use of nature as a model to solve engineering 
problems was the life’s work of American biomechanics researcher Steven Vogel, 
whose research was rooted in teleology, which is the understanding of natural 
phenomena by the purpose they serve.96 
This idea of “purpose” was an important indicator of how to look at the chitin 
imagery. While I was driven by primarily aesthetic concerns of form making, 
research on chitin revealed the analysis work of scientists who had identified a 
pattern in the chitin composite of the “hyperminerlized hammer-like dactyl club”  
of the mantis shrimp.97 Their articulation of a “nested arc pattern, a consequence 
of the helicoidal arrangement of aligned fiber layers”98 provided the direction 
for developing a strong-layered structure.  This course of action in addition to 
choosing a hexagonal polygon would prove to be a series of important 
design decisions.
The main contribution from this aspect of the design research was the 
development of a repeatable teaching method. Out of the development of this 
chitin-inspired structure has come a strategy to define a purely formal mode 
of designing. While this may at first appear to be of little consequence within 
the practice of design in general, in my practice it was an anomaly. My usual 
impetus for the development of a project is derived from inspiration in particular 
behaviours found in a user group.
As discussed in Chapter 3, while constructing the Insectarium I had to deliver 
a two-week design-build architecture workshop. I would take the processes I 
had used in the design of the chitin-inspired tube structure and formalize them 
into a stand-alone curriculum that could be taught in a week. By simplifying 
and extrapolating from the research sketching and prototyping that took place 
over a four-year period, I developed a compact four-stage method that could be 
repeatably taught or used to train another instructor.
95 Kobayashi, Kazunori.“Shinkansen Technology Learned from an Owl?” JFS Newsletter No.31. March, 2005. 
Accessed 21 July, 2018. https://www.japanfs.org/en/news/archives/news_id027795.html
96 Gorman, James.“Steven Vogel, Biologist Who Studied How Things Move, Dies at 75.” The New York Times (New 
York, NY), 3 December, 2015. Accessed 21 July, 2018 https://www.nytimes.com/2015/12/04/science/steven-
vogel-biologist-who-studied-how-things-move-dies-at-75.html
97 Kisailus, D. “The Stomatopod Dactyl Club: A Formidable Damage-Tolerant Biological Hammer.” Science
336, no. 6086[2012]:1275-1280.
98 Grunenfelder LK, N Suksangpanya, C Salinas, G Milliron, N Yaraghi, S Herrera, K Evans-Lutterodt, SR Nutt, P 
Zavattieri, and D Kisailus.“Bio-Inspired Impact-Resistant Composites” Acta Biomaterialia. 10, no.9. [2014]: 3997-
4008.
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fig. 100: Assembling the tube rafts.
photo: Marina Pires de Castro Aguiar Vale
fig. 099: Fabricating and storing the cardboard tubes.
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fig. 105: The strut and node plate 
assembly diagram.
fig. 101: Development of the strut. fig. 102: Variations of the strut’s hole. fig. 103: Six strut types awaiting use. fig. 104: Assembling the skin of the tube 
around the struts using a custom jig.
Structure Making
The opportunity in this project to develop a construction technique for the structural 
tubes led to an overall design of the individual tube unit comprised of three components: 
the vertical strut, tube skin and node plate. However, the research at this stage focused 
primarily on the development of the vertical structural component that would do three 
things, namely: provide a frame from which to apply the skin of the tube; give structural 
stability on the downward loads of tubes stacked above; and create horizontal links for 
assembling the tubes in rows (also known as rafts).
The development of these vertical units was based on using corrugated cardboard as 
the building material, thermoplastic adhesive and hot melt adhesive for fastening all the 
components together, and motion-controlled, pattern-cutting machines (laser and blade) to 
cut all of the components. Once the patterns were cut, a small team of students and myself 
assembled the tubes by hand. This assembly was assisted with custom-made jigs that held 
the components in place as the adhesive was applied.
The design of the vertical strut included a fin link feature, 
which provided two functions: first to help hold the skin 
of the tube to the edge of the strut, and second to assist 
with the horizontal fastening of the tubes to one another. 
The fin link was located at all corners of the strut in various 
combinations and in two sizes (long and short). Once the 
skin was wrapped around the strut’s fins and secured to 
it, the long fins would be left exposed on the outside of 
the tube due to precut holes in the skin. When the tubes 
where brought together to create a raft they could then be 
fastened to one another with a node plate that attached 
the corresponding fins from the sides of the tube. The short 
fin link option also allowed for the tube skin to easily hook 
around the strut. These fins did not extend beyond the 
outer surface of the skin but simply met on the same plane 
to create a flush surface.
The design of the struts also included the examination
of the hole shape. The choice of a hexagonal hole shape 
was simply to echo the shape of the tube, so as not to bring 
undue attention to it. Once the shape had been chosen, 
different sizes and corner treatments were tested for 
structural integrity. Three different struts were created 
with a duplicate for each, absent the hole. These duplicates 
were meant for areas where extra support was needed and 
where the telescopic visual effect through the tube would 
not be easily seen. In the end six variations of the strut were 
designed based on the number and size of fin links, and 
whether or not they contained holes.
The struts were then arranged in the tubes based on 
perpendicular reference lines that ran across all of the tubes 
in a single raft. Depending on where those reference lines 
began or ended they directed which of the six struts were 
to be used.
Each component of the tube structure design went 
through a series of trial-and-error iterations before a 
final design was chosen. There were two main concerns: 
if the components fit together tightly, with no gaps, and 
whether or not the components were easy to assemble.  
The necessity to make multiple, slight adjustments to the 
dimensions of the tube to achieve the tightest possible 
tolerances through the prototyping process was aided by 
the speed and precision of the cutting instrument. This 
precision crafting of one tube ensured repeatable precision 
in the final tube design across all 384, which added to the 
structural integrity throughout the entire installation.
During the development of this structural system important 
findings were made about its tectonic quality, fastener 
technique and material potential. 
In layering the tube rafts the techniques of corbelling and 
cantilevering were used to project the structure into the 
reconfigured office space. The cardboard tubes proved to 
be very robust with no collapsing of any individual tube. It 
easily supported the corbelling technique, however once 
the rows cantilevered into the office space the structure 
was no longer able to support the long span. Additional 
support was required underneath the cantilevered section. 
A small section of timber was fixed to the wall and created a 
ledge from which the structure could rest.
The use of hot glue, PVA glue and a range of industrial 
adhesives was very appropriate for the assembly of the 
tubes and the overall construction of the entire installation. 
The hot glue was used with the two triangular node plates 
to sandwich together the two corresponding fin links. This 
not only concealed the fins, it also hid the slot holes from 
where the fins breached the exterior surface of the tube’s 
skin. This technique of concealing the system of fastening 
was extremely effective in hiding the system of fabrication. 
It created a compelling illusion of what was the true nature 
of the building system.
While cardboard has been an important prototype material, 
at some later time other materials will be investigated such 
as sheet steel, engineered timber, and polycarbonates. 
In late 2016 I used my affiliation with the Japan Industrial 
Designers’ Association (JIDA) to conduct research on other 
materials for the tube.99 I reproduced a small portion of the 
Insectarium in another material for an exhibition (figure 
111). A four-tube section was constructed along with the 
chassis tube and terrarium. I used a translucent corrugated 
plastic for the skin of the tube and node plate, and white 
semi-opaque acrylic for the struts. This material created a 
building unit that was stronger than the original cardboard 
version, but also heavier. It also gave a visual lightness to 
the entire form. However, due to its color, imperfections 
were more visible, as well as dust. 
99 This iteration of a small section of the Insectarium was presented at JIDA’s Next 
Eco Design Exhibition 2016, 13–20 December, 2016 Shinjuku Park Tower, 1F, Gallery 
3 Tokyo. Accessed 01 January, 2017. http://marucan.jp/index.html
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fig. 106: Preparing the tube raft to be 
hoisted into the ceiling of the room.
photo: Marina Pires de Castro Aguiar Vale
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fig. 107: Exploded isometric view of 
the structural hexagonal tubes, chassis 
tubes and terraria.
fig. 108: View of the chassis tubes 
and terraria in the Insectarium. 
photo: Grace Laemmler
fig. 109: Early iteration of the rectilinear 
insect terrarium and structural tube.
Terraria Making
Another opportunity to conduct design research in
this project was in developing a technique for embedding 
terraria in the structure. This research focused on the 
creation of two rectilinear terraria to house insects that fit 
inside the structural tubes of the installation: one terrarium 
was designed to fit within the interior perimeter of the 
tube and the other to fit in the holes of the struts that 
support the tubes. For both designs a corresponding chassis 
tube also had to be designed.  The chassis tube when 
combined with the structural tube and terrarium created 
a similar mechanical system found in a chest of drawers: 
the structural tube functioning like the body of a chest of 
drawers, the terrarium as the drawer and the chassis tube 
operating like the steel rail that allows the draw to be easily 
pulled in and out.
A range of insects have been kept periodically in these 
terraria with mixed results; crickets, blue hornworms, 
mealworms and the Papua gold-colored kuwagata (beetle) 
were all tested. In one situation I tested the lifespan of 
pet-shop purchased crickets in a large plastic container 
against a terrarium in the Insectarium.  Within a few days 
the crickets in the large box began dying off. I expected 
to see the same situation in the Insectarium terraria, but I 
was surprised to see that none had died. By the middle of 
the following week most had died in the large box. Again, 
I checked my terrarium hidden away in the tube structure 
and the crickets were thriving. Even after all crickets died 
off in the large plastic box, those I had set aside were, with 
a couple exceptions, still living. There is no definitive data 
to explain the results of this experiment. The only empirical 
summation that could be made about their increased 
longevity was that there were a small number of them in 
the terrarium compared to the other and they had had 
limited access to natural light.
The design of the chassis tube-terrarium combination is 
still under development. Eventually, the chassis tubes will 
provide the framework for electrical, HVAC and monitoring 
systems to support the habitats . The design of the chassis 
tube attempts to address easy installation and removal 
options, which provides an upgrade of the design without 
affecting the overall structure.
Lighting and sound amplification will also be explored 
in future iterations. Research will be carried out on the 
illumination of the terraria both as an ambient effect in 
the installation’s tubes and as a tool for maintaining the 
well-being of certain kinds of insects. In addition, research 
into potential amplification and control of the sounds of 
insects in the installation will eventually be undertaken, 
as the cardboard absorbs all sounds. One experiment may 
be to place a microphone in each terrarium, with sound 
transmitting in real time to an online sound control and 
distribution app. This may provide visitors the opportunity 
to experience a proximity to the insects via earphones that 
connect to a mobile device when in the space.
Lastly, I have recognized that when a terrarium is filled with 
insects and has been pushed inside the tube structure, the 
insects are completely hidden. For some insects this may 
be a desirable habitat condition, as they enjoy burrowing 
into a ground cover medium. While my interaction with 
the insects over the course of this research has provided 
opportunities to observe them in a variety of transparent 
enclosures, these makeshift cages have typically been 
placed on my desk next to my laptop. As I work, my 
gaze has frequently fallen on them. I have enjoyed 
observing them. 
The juxtaposition between the commercial objectives of 
mass rearing and the entomological study of live specimens 
is a programmatic tension in this project. There are 
implications in both scenarios that impact the relationship 
between an insect in the terrarium and expectations of the 
individual tending to it. This is an aspect of the terrarium 
design that will be examined in the future.
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Future Applications
While this semi-permanent cardboard structure was 
eventually defined to promote and raise insects in a tertiary 
education institution for instructional purposes, 
the Insectarium installation may also be seen as a prototype 
for other spaces suitable for mass-rearing insects. It 
provides a strong model for developing an aesthetically 
appealing, temporary, home-based system that could be 
leased for batch insect raising. In fact, the structure could 
be configured to any interior space, such as an apartment, 
office space or restaurant. It has also become the 
centerpiece for imagining a collaboration with a network of 
edible insect and bioengineering manufacturers who might 
in the future elicit batch, insect-rearing production 
in private residences.
Cottage industries of insect rearing have taken place across 
the globe for centuries. As discussed in Chapter 4 one 
salient precedent can be found in the networks of small 
filatures (silk producers) that populated the private homes 
of families in agricultural communities across Japan in the 
18th and 19th centuries. These filatures produced silk that 
assisted in meeting production levels that large export 
companies required. 
These small filatures have been a point of interest, in that 
they provide clues to envisioning new economic systems 
with insects at the center of production. In addition, could 
Japan’s history with agricultural co-op systems provide 
further insights that would assist in speculating on what 
a shared economy model around animal husbandry 
might look like?
Cooperative systems of production are important models 
as they provide a way in which systems of exchange can be 
created with many small entities without having to have 
enormous capital to be part of that system. Japan provides 
many examples of cooperative systems within agriculture, 
stock-breeding and sericulture industries.
My interest in cooperatives is to locate precedents that help 
build a case for households to derive additional income
from their residential space by raising insects. Could 
industrial operations encourage citizens to take up insect 
rearing as a mechanism for investing in households in the 
community while expanding operations without large 
capital investment in new building projects?
Would the system be such that the cooperative would 
own the equipment, pay the individual a monthly fee to 
set up production in their home, make them responsible 
for ensuring that the equipment operated, was kept clean, 
and the insects were properly fed?  The delivery of healthy 
specimens could even bring in extra revenue to the private 
grower. Or would the system be such that a household 
would lease the equipment from a corporation and then be 
provided with free training and assistance? 
As private homes already have the basic infrastructures 
in place: water, HVAC, internet, and electricity, all a 
corporation would have to furnish is the habitat with its 
own HVAC system. Could societies across the globe find this 
animal husbandry system an acceptable opportunity in the 
twenty-first century’s “shared economy”? Is it too unusual 
of a proposition to think that people would be willing to 
lease part of their private living space to an agrarian activity 
that would allow them to derive income from their yields? 
The speculation on a future application for a product that 
has yet to be commercialized is an important process for 
analyzing the scope of design development, such as a 
project like the Insectarium.
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fig. 114: Envisioning a wide range of 
insects to be kept in the terraria of the 
Insectarium. photo: Grace Laemmler
fig. 115: Early mock-up of a terrarium and structure.
Insects in the Mind’s Eye
The four areas of research described in this project of the PhD have provided 
important discoveries for understanding insects and how to reframe these 
animals through design, yielding different ways of both designing and teaching 
design. What began as processes of trial-and-error eventually provided cohesive 
modes of designing and fabricating that have now become a teaching and 
teachable method.
Visitors who, for the first time, saw the public space of the micro-theatre from 
the stair landing described how difficult it was to discern what was the actual 
form and structure they were looking at and to what degree the structure 
extended behind the window opening. The perception of a kind of supernatural 
space was further heightened when a person stepped inside the theatre and 
appeared at the same level of the stair landing. This was due to the raised floor 
built at a level just below the stair landing plane. This aspect of the installation’s 
design had resulted in a strong example of how I use design to create ambiguity 
that sparks wonder and delight in the viewer and user.
Other observations have revealed an interpretation of the installation having 
an inherent geological ambiance. The structure and spaces created a sense that 
something had been excavated both from behind the window wall and inside 
the reconfigured office. The overall form of the installation did not demarcate a 
spatial envelope, but rather delineated spatial voids brought about by unknown 
fissure forces or spatial cavities made from the removal of a continuous mass.
Lastly, the installation created an unusual sound effect. Most sounds in the space 
were absorbed due to the cardboard and design of the structural tubes; this 
created a semi-acoustic anechoic chamber effect. While sounds from outside 
the window were slightly muffled, one’s own voice in the space was completely 
flat, with no presence in the space (rooms usually provide some level of sound 
reverberation). This added to the feeling of spatial compression.
This type of enclosure was an effect that I had never created prior to this project. 
In the past a range of techniques had been used to overwhelm the senses, 
such as unusual lighting and music. However, here was a quality of experience 
that suppressed the senses, causing one to be drawn in from within the space. 
The lowered ceiling in the reconfigured office space, brought about by the 
cantilevered tubes, created an intimate, acoustically-private envelope for having 
one-on-one meetings.
Similar to the small terrarium concept prototype seen on this page and the 
Japanese shrines discussed in Chapter 4, the Insectarium also veils insects in 
a structural mass that is difficult to conceptualize. Unlike the relatively thin 
dimension of walls that define the rooms we occupy, what does it mean to be 
enveloped by a mass whose spatial perimeter is an undefinable volume, when 
we are told it is filled with insects? Is this an amplification greater than what 
we can see and hear? Is our mind’s eye struck with fear by being in such close 
proximity to this insect density or are we intrigued, even comforted, by the 
surprise of the possibility?
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A Suite of Projects
This chapter presents a large suite of projects centered on a shop concept. The Insect Shop 
concept is a prototype hybrid retail space dedicated, at the moment, only to promoting insects. 
It has opened twice for limited periods of time using the prefix “Pop-Up” to denote it as a 
temporary promotional event. It is in this retail space that a range of major and minor projects 
are discussed. My use of the term “project” in this chapter extends beyond the description of 
creating a singular thing to using the word project to describe an endeavor that has or will have 
tangible outcomes. This point emphasizes that these shops were not only explorations into an 
insect-inspired retail concept, but they were also laboratories for testing and developing new 
project ideas.
In all, these projects demonstrate a wide breadth of design engagement, from different mediums 
and processes, to exploratory modes for reframing the insect. Some of them were developed in 
tandem with the shops or conceived irrespective of them. Others were developed
and identified over the course of operating the two shops. Furthermore, as isolated activities, 
some projects were completed at the time of the shop opening, others are at a prototype stage 
of development, and one is purely speculative. Nevertheless all these endeavors have helped to 
define the shape and look of this emergent interdisciplinary practice.
The “Shop Concept” heading that titles this chapter provides an avenue toward understanding 
the depth of design and commercial potential embedded in the concept for a shop dedicated 
to insects. I mention commercial potential not because appealing to consumer culture drives 
the underlying motivations of this suite of projects, but rather because these design-driven 
projects exist within that culture as forms of invention, provocation and community building. As 
they all were developed to create their own visual, formal, and programmatic language, derived 
from research carried out in this PhD, they possess some level of inventiveness. They also can 
be understood as provocations because they ask the public to challenge their culturally learned 
behaviour towards and preconceived notions about these animals. Furthermore, the function 
of a retail space can be defined more broadly than merely the monetary exchange of goods and 
services; it can define a mode of community exchange.
As a whole, the suite represents one of the most important aspects of my practice—the ability
to work in an interdisciplinary capacity, across identity, print, UI/UX, product, interior and event 
design. In addition, it presents, like the Insectarium project, a range of existing and recently 
developed processes specific to the way I now practice design. While these processes do include 
form-making and building techniques, they extend further to articulate and define a framework 
for activities such as working with tradespeople or manging a volunteer staff in an Insect Shop.
The following twelve projects discussed in this chapter are, in no particular order: the general 
concept of the shop and its two Insect Pop-Up Shop iterations, the Insect Viewing Apparatus, the 
Yasubei Terrarium, emblems, and a speculative augmented and ambient system, as well as the 
choreography of furnishings, performative engagements, an insect inspired music composition, 
print media, insect food, and the creation of an educational space. The chapter concludes with 
speculation on how the shop could develop in the future.
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Konchū / Insect
Asakusa  
(name of location of shop)
Mezame no oto / 
The sound of awakening
Shizen to no atarashī deai / 
A new encounter with nature
fig.116: The Insect 
Shop emblem as the 
shop’s sign, with English 
translation. There was 
a positive reaction to 
the shop’s emblem 
by visitors. However, 
the two taglines, 
provided a great deal of 
discussion and debate 
about the level of (or 
lack there of) clarity. 
Responses ranged from 
complete confusion, 
to excitement over the 
mental imagery created. 
The necessity for the 
taglines to have poetic 
qualities were also 
debated. In the end the 
use of both taglines or 
one over the other was 
based on considerations 
of context and audience.
fig. 117: The placement of the shop sign took advantage of the 
stationary glazing left of the main door. Printed on sheer polyester 
fabric, from inside the shop a soft yellow glow illuminated the 
interior. 
fig. 118: The twenty-one square meter 
space of the shop. During the week a 
small architecture firm used the space 
as their design studio. 
The Insect Shop opened in two locations over a fourteen- 
month period. One was created for a location in Tokyo, 
and the other in Halifax, Nova Scotia, Canada.101 Each time 
it was for no more than four days, installed temporarily in 
a makeshift space, with no products for sale. While there 
were similar objectives in both shops, each provided an 
opportunity to introduce and investigate different aspects 
of the shop concept in a promotional setting within a 
particular locale. They were laboratories of design-insect
research where the engagement between insect and 
visitors was tested on a number of designed levels, 
through the interiors, posters, products, activities, public 
presentations, and my role as host.
Ultimately, the primary objective in both instances was 
to create an immersive, subtly-didactic environment 
that would envelop a visitor in an aesthetically-different 
understanding of insects. It was a desire to immerse people 
in an unfamiliar world of understanding insects, as well 
as a hope to inspire people based on the presentation of 
historical perspectives, and current cultural and scientific 
developments of the insect. I wanted people to become 
conscious of the insect, “as opposed to [seeing] it without 
the act of attending to it.”102
100 D&DEPARTMENT official website. Accessed 01 January, 2018. 
https://www.d-department.com/ext/about.html
101 Ethics approval was provided by both RMIT and NSCAD University’s research 
institution partner, Dalhousie University located in Halifax, Nova Scotia, Canada
102 Fisher, Wonder, 20.
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fig. 120: View of the Insect Pop-Up Shop from 
across the street. The shop was located in a ground 
floor space of a small three-story building erected 
sometime in the 1970s in Asakusa, one the oldest and 
historically significant areas of Tokyo. 
fig. 119: Entrance to the Insect Pop-Up Shop Asakusa with a student of kendo
Insect Pop-Up Shop Asakusa  
March 19-20, 26-27, 2016:
Defining Purpose + Prototyping 
Fabrication Technique
In March of 2016 the first Insect Shop opened in the 
Asakusa area of Tokyo. I had been given a makeshift 
ground floor space in a small three-storey building, still in 
regular use, for two weekends. With the need to create 
a design that would easily install, pack away and store in 
the space, I looked for minimal devices to make the largest 
transformation to the space in the shortest amount of time: 
posters, ambient music, versatile furnishings and large 
surface coverings. 
As a promotional vehicle the shop did not function as a 
traditional retail space in that there were no products or 
services for sale, however, insect food and themed books 
from Japan were displayed, and speculative products and 
services were illustrated on posters. Furthermore, people 
could sample the insect food and physically engage 
with insects.
I was present in the shop every day. I greeted and 
interacted with everyone primarily in Japanese. However, 
due to my limited speaking ability, I was unable to fully 
engage with the public; I saw myself more as a director, 
orchestrating everything from behind the design of the 
shop. As all of the text on the posters was in Japanese, the 
posters and the overall design of the shop were to speak 
independently of me. I looked to invited guests, who were 
insect experts, to participate in the deeper 
public interactions.
Prior to opening the shop I perceived that there was 
a particular urban social framework to Tokyo. This 
interpretation was due in part to what I had witnessed, 
heard and read about over the years; my impression 
was that this was a particular lifeblood within small 
business neighborhoods that was buttressed by intimate 
engagements of community support. I believed that in this 
urban milieu the shop could become something different 
than simply a place to sell insect products and services.
While I had no first-hand experience with this type of 
community culture in Tokyo, I believed that by bringing 
into the shop existing and historical insect customs, such as 
regional insect food, pet beetles and stories of insect sellers 
a century ago, I could possibly demonstrate a sincere desire 
to support and promote Japanese culture.
While a detail discussion of insect culture in Japan has been 
discussed in Chapter 4, the following is a short overview of 
the known key factors that have helped to create Tokyo’s 
present day urban social framework.
Across Japan’s urban areas there is a general form of 
undifferentiated zoning. Unlike North America, where the 
city is partitioned into different areas of well-defined land 
use, the majority of Tokyo’s dense twenty-three special 
wards are conglomerates of atomized mix-use radiating 
out from train stations. This unique urbanscape allows 
for a wide array of purpose-specific uses that may be 
commercial, residential, or agricultural; these coexist with 
equal pertinence at various scales, complementary 
to the pedestrian. 
Within a single block a residential building can sit next to 
a post office adjacent to a small plot of vegetable farming, 
facing a convenience store which is next to a small shrine, 
and diagonally opposite to a European clothing boutique. 
While many outsiders, including architect Jacques Herzog, 
have seen this as a problem —Herzog lamented the absence 
of strict planning laws soon after the completion of his 
Omotesando Prada store103—it is Japanese architects 
such as Atelier Bow Wow who have helped to elevate the 
importance of the city’s urban fabric. Their own research and classification 
system singled out and defined the odd programmatic-hybrid micro-
buildings that operate at various strata of the city, known now as 
“pet architecture.”104
Within this sprawling cacophony of imperceptible continuity, differentiation 
exists partly on the bases of the historical role of the neighborhood (chō) 
which was part of a small ward (ku) before the second World War, and 
then was amalgamated with other small wards into a larger governing 
boundary also defined as ward. As a result of the city restructuring itself 
after the devastation of Allied firebombing, many neighborhoods retained 
a semblance of their historical purpose even under these new governing 
bodies.  One such ward was Asakusa, the location of this Insect Pop-Up 
Shop, which over the centuries had became a wealthy entertainment 
area and due to one of the oldest Buddhist temples in Tokyo residing in it 
provided shopping and eating amenities for the steady flow of those making 
the pilgrimage to the temple.
 
The entertainment, commercial and spiritual role of Asakusa had also been 
defined by centuries of a form of ubiquitous town planning. Comprised 
of rows of adjoining townhouses called machiya along major roads, these 
individual shop residents provided a public commercial space with street 
frontage, and a private residential space in the back all under one roof; 
by the end of the war, most of these townhouses had been burnt to the 
ground. What sprang up after the signing of the armistice, assisted by 
road widening campaigns, were similar mix-use space provisions both 
across the planning of neighborhoods and within the actual dwelling 
structures themselves, however in vertical formation. With this rebuilding 
also came larger ward demarcations and new self-governing municipality 
powers, consisting of a mayor, council, and the status of a separate city. 
This combination of purpose-based historical lineage with modern multi- 
storeyed structures and an autonomy of ward governing created particular 
intimate neighborhood cultures across Tokyo, of which Asakusa had its 
own unique expression. Being fully occupied and distinct, up until a couple 
of decades ago, it was impenetrable by individuals outside the ward who 
looked to start a new business there.
Furthermore, several community systems in place today are as relevant as 
ever, from the neighborhood association (chōnai-kai) to the maintaining 
and performing of the mikoshi or omikoshi, (a type of palanquin used to 
transport Shinto deities). The palanquin’s structure and size demand that 
only a large group of people can carry it together on their shoulders. Once a 
year it is taken out of its display location in the neighborhood and paraded 
around by members in the community. Even a friendly competition is 
carried out with other neighborhoods in the ward to display neighborhood 
community spirit during a specific festival season called matsuri, whereby 
small mikoshi processions show off to one another, in loud boisterous 
chants, accompanied by synchronized jostling of the mikoshi.
103 “Jacques Herzog.” Axis 106, (2003): 104-109.
104  Atelier Bow-Wow, Pet Architecture.
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fig. 121: A different, uninhibited physical 
proximity to insects displayed by one of 
the visitors to the shop.
fig. 122: A range of insect-based, food 
product books were displayed on 
the prototype, chitin-inspired, tube 
structure counter topped with a thick 
sheet of transparent vinyl.
fig. 123: Cloth posters and single tubes 
were displayed in the shop. Single 
tubes were stacked to provide elevated 
moments to display an insect in a pet 
shop purchased terrarium.
Community
Communication
Bioengineering
Insect food
Bioregion
Architecture 
for insect
Regional 
economic 
development
Biomimetics
System Thinking
fig. 124: The shop poster with nine proposed purpose 
themes for the shop:
Community:
The Shop would be a community center where people 
could gather to discuss ideas related to insects and 
nature. It would conduct children’s workshops, and 
insect food workshops. In the Shop, insect experts 
would make presentations and engage with the public.
Communication:
The Shop would make science and nature easy to 
understand. It would be open to everyone in the 
community who wanted to enjoy and experience new 
ideas about insects and nature.
Bioengineering:
The Shop would promote the use of insects to develop 
new sources of energy, material (such as a substitute 
for plastics) and new pharmacological compounds. 
Researchers and companies who are developing these 
new chemicals and products would present their 
work to the community. The Shop would also sell 
products and services that use these new insect-based 
chemicals.
Insect food:
The Shop would promote insects as a source of food. It 
would sell food products from all over Japan that use 
insects as an ingredient. The Shop would give cooking 
classes and host insect food parties.
Bioregion:
The Shop would promote areas where insect based 
products are produced in Japan. It would promote 
regions in Japan where insects naturally live. It would 
encourage people to raise their own insects as food 
and as pets.
Biomimetics:
The Shop would promote products and services from 
all over Japan that are inspired by the form, movement 
and/or structure of insects. The interior design of 
the shop would be an example of biomimetics. The 
form and structure of the walls in the shop would be 
inspired by the micron level structure of the insect’s 
shell material, chitin.
Architecture for insects: 
The shop would sell a new insect pet product and 
service for children: a glass insect terraria and an app 
service to support those terraria.
Regional economic development:
The shop would offer components in a new 
infrastructure leasing business that would support 
regional economic development for raising insects— 
the chitin inspired structure and its embedded insect 
terraria. The shop would also sell insects that were 
raised all over Japan. These two businesses would 
encourage people to become insect farmers through 
out Japan’s prefectures.
System Thinking:
The Shop would sell books promoting this type of 
biology and entrepreneurial-based thinking. The Shop 
would give workshops on how to use systems thinking 
in business and creative practice.
While I was neither part of the mikoshi celebrations nor 
the neighborhood association, I did meet the families with 
businesses on the same street as the Insect Shop. They 
occupied the shop at different times of the day and helped 
to create a community-centered atmosphere. I was unclear 
whether this was due to the already semi-casual aura of
the space created by the tenants of the building I was 
in, or because the shop itself had communicated some 
combination of novelty and welcome that encouraged 
extended periods of visitor interest. While I recognized 
a difference in the kind of interest between those in the 
immediate community and people who had just come upon 
it during an odd trip to the ward, I was unclear at what level 
I was having an experience equivalent to what had been 
described to me in the past.
This idea to develop a shop dedicated to insects emerged 
in late 2015 when I was invited to use the Asakusa space 
for a small exhibition. At that time I was still formulating 
many of the ideas of the PhD and began to think how they 
would translate into something much more engaging than 
an exhibition. As the setting was in one of the oldest parts 
of Tokyo, I was also concerned with how to make the shop 
respond to the social, economic and environmental issues 
of this part of the city.
I identified nine areas of engagement. The first four, 
Community, Communication, Regional Economic 
Development and Bioregion (regional development of 
natural entities) were issues central to new business 
development in the region. I was made aware of the need 
to support certain social, economic and environmental 
causes due to my extensive time in Tokyo and collaboration 
with a residential architecture consultant.105 The remaining 
five areas, Bioengineering (organic chemistry), Insect Food, 
Architecture for Insects, Biomimetics, and Systems Thinking 
were insect-based topics under investigation in the PhD at 
that time. All nine of these themes were introduced in the 
shop on posters.
Mixing the contextual issues of Tokyo with the topics of the 
PhD research was critical to the invention of this shop. I
saw the shop as not only a platform for reintroducing 
people to insects through the interior space, and the 
products and services I was proposing, but also as a portal 
to reinforce how insect biology can be commercially applied 
to help solve environmental problems facing the planet. 
The pop-up shop format proved to be a strong laboratory to 
test a number of things within the public realm.
105 Tsuchiya Sadao is an architecture and housing consultant (former director of 
Muji House) in Japan and is the chief organizer for House Vision, a series of expos/ 
exhibitions on speculative concepts of the home that have taken place in Tokyo in 
2013 and 2016 and in Beijing in 2108.
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fig. 128: Pages from my sketchbook: developing nesting and carving strategies for the shop space.
fig. 126, 127: Development work for the interior design of the Asakusa Shop. The 
two screen shots illustrate the last iteration of the shop design before it was 
abandoned to focus on the development of the counter. 
fig. 127 fig. 129: A screen shot of an interior elevation of the shop installation.
fig. 125: The iterative development of the interior design of the shop, eventuating 
in the design of a single shelf unit (pre-counter design).
It is in this shop that a number of projects, described in this 
chapter, originated in this space. The Insect View Apparatus, 
a major project in the PhD, was first introduced and tested; 
the augmented and ambient service was proposed along 
with an early iteration of the glass terrarium (which would 
also eventually become a major project). The process of 
choreographing visitor experience with existing furnishings 
was established. The emblem was chosen to represent the 
shop, and a specific graphic style guide was developed for
all printed material. The insect-inspired music composition 
was also created, and my performative persona 
was established.
The original intent of the interior design of the shop was to 
construct an installation that would physically transform the 
space. I began by envisioning a porous structure covering 
all walls, using the stacked chitin-inspired tubes to envelop 
visitors in a new understanding of insects. This design
idea was an early iteration of the Insectarium’s structure. 
Through a number of preliminary design iterations I was 
preoccupied with how to integrate the programme of the 
shop into the walls and provide space for visitors to move 
freely within it. One can see this spatial investigation in the 
drawings from my sketchbook at that time (figure 128 ). It 
shows, in plan, a void situated in the center of the room and 
then redrawn below as a solid mass in perspective. This is 
an early example of how I began to articulate space carving 
and nesting strategies using a variety of massing models.
In this early interior design research, the base massing 
model—the helicoid tube-mass—was the form that created 
the investigation into the arrangement of tubes in relation 
to the walls of the space. During the trial-and-error process 
this mass was moved in the digital model in an attempt 
to predict how the tubes would be situated along the 
walls once the other void-making massing model and the 
parameter of the walls were used to carve away the bulk of 
the tubes. I was concerned with how the hexagonal motif 
wall coverings would support themselves from the ground 
up. I envisioned them as both shelving for various products 
and support for the insect filled tube terraria.
While this speculative work was abandoned due to an 
insufficient budget, I pursued building a counter along one 
wall of the space. As no system of construction had been 
developed prior to the Insectarium project, it was through 
making the shop counter that I developed the basis of 
the strut, node and raft fabrication system and in effect 
generated my first prototype.
This situation represented one of the first transformations 
in my thinking about my practice. In the absence of not 
being able to complete my vision of the shop design in 
its entirety, I was forced to address my design processes 
from a completely different point of view. It was here that 
I started to develop ways of magnifying and reflecting on 
how I was actually designing and why I was developing the 
shop in a particular way.
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fig. 130: Counter design in the Asakusa Shop: 
(left to right) section perspective, section 
and plan views of the counter in situ.
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fig. 131: The prototype hexagonal tube structure counter in the shop.
fig. 132: Constructing the prototype hexagonal tube structure (shop counter) in my 
studio apartment in Tokyo. fig.133: Due to having no access to a laser cutter an 
alternative method had to be used to cut the tube 
patterns from the cardboard. A process of projection, 
tracing and hand cutting was used.
fig. 134: Developing skin and strut fabrication 
technique.
fig. 135: Developing tube-unit (raft) fabrication 
technique.
In the images of the prototype counter, a crude mode of 
assembly is visible in its details (figure 132); here a process 
of invention embodied in its fabrication can be seen. With 
no access to digital fabrication tools, the use of only a 
straightedge and utility knife reflects a mode of making 
from my early years as a sculptor where the fabrication of 
things was immediately manifested in direct relation to 
the materials in use. This knowledge gained from making 
reinforced the importance of designing through the 
manipulation of materials placed in front of one’s self. In
the end the counter provided the first proof of concept for 
this structural system. This insight would end up having an 
important impact on the development of the Insectarium.
The discovery of the fabrication technique for the chitin- 
inspired tubes was a major breakthrough in this design 
research. The tube mass itself proved to be a robust 
structure for designing a piece of furniture. In the shop 
the counter functioned as a platform to display a range of 
insect-based books and food products. It also functioned 
as a shelf, it held a variety of items in its individual tubes 
including the pet shop purchased plastic terrarium boxes. 
The compact arrangement of the terrarium in the tube 
began the process of envisioning the individual tube as a 
container for a purpose-designed rectilinear terrarium.
While a number projects were developed and explored 
in the Asakusa Insect Pop-Up Shop (to be discussed in the 
following sections of this chapter) the development of 
the shop’s purpose and the prototype counter were two 
aspects that were distinct in this iteration of the shop.
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Image not available
fig. 140: The location of the Halifax Insect Pop-Up Shop at the NSCAD Port Campus, 
designed by MacKay-Lyons Sweetapple Architects Limited. Accessed 1 January, 
2018. http://www.mlsarchitects.ca/nscad.htm. Image unavailable for reproduction.
fig. 137: Advertisement for the NSCAD Artist For A Day event. 
photo: Grace Laemmler
fig. 138: Volunteers managing the front door of the Shop, their role was similar to a 
restaurant maître d’. photo: Katherine Nakaska
fig. 136: The insect shop emblem used again for the Halifax Pop-Up Shop.
fig. 139: The location of the Shop on the second floor of NSCAD’s Port campus.
Insect Pop-Up Shop Halifax
May 13, 2017:
In Service of Insect Viewing
This second iteration of the shop was located in Halifax, 
Nova Scotia, Canada on the Port campus of NSCAD 
University. It was quickly created to service another major 
project in the PhD, the Insect Viewing Apparatus (page 
143). The shop operated in conjunction with NSCAD’s one-
day community outreach event, Artist For A Day. While 
the Asakusa shop had close to fifty visitors over the two 
weekends, this shop had over seventy people walk through 
its doors over two two-hour periods.
Due to the limited budget and the late date of both my 
decision to join this event and the final designation of where 
the shop would be located in the Port campus, emphasis 
was placed on minimally reconfiguring an unspecified room 
with the base design of the previous shop. Once again it 
was necessary that I allowed for minimal installation and 
dismantling times. While I had reluctantly worked in this 
manner before, this time I embraced it, which established 
an improvisational, action-in-place mode of designing as 
a project in and of itself, defined as table choreography in 
a later section of this chapter. I was eventually provided a 
large multi-purpose classroom that was 104 square meters 
in size. Similar to the Asakusa Shop, I prepared similar 
simple surface treatments for the space: covering table 
surfaces with paper and cloth, draping cloth from walls and 
whiteboards, and pinning posters to the wall, all of which 
provided a rough but effective visual cohesion.
While I had previously belaboured an extensive design 
scheme for the Asakusa Shop, for this shop in Halifax I 
chose not to focus my time on this type of interior design 
but rather thought long and hard on what exactly my role 
in the shop would be and how would it be shaped by the 
activities I was creating in the space. Like the Asakusa Shop 
the use of existing furnishings in the room was critical to the 
organization of the space into different programmatic areas, 
defined this time as “stations.”
Planning primarily took place around the development of 
a series of public activities and what my performantive 
role would be in relation to them. Furthermore, for the 
first time, the shop would be aided with a volunteer 
support staff provided by the university that I could direct 
for specific tasks. These staff would have to be subject 
to an improvisational, action-in-place mode of public 
engagement, just as I was, as I would not know who would 
be available or for how long until the morning before the 
shop was to open. This required me to give great thought to 
how I would direct and manage them. Lastly, as the Asakusa 
Insect Pop-Up Shop had proposed nine purpose-based 
themes of equal value, this shop focused on only one major 
theme: the delivery of the Insect Viewing Apparatus (IVA) 
activity. Many of the other previously-mentioned themes 
were also present in this shop, however they receded in 
order to support the shop’s main objective and were only 
mentioned to the visitors when explaining their relationship 
to the IVA activity.
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fig. 142: Central communal table: two white ceramic bowls with lids were placed in 
the center of the table, as well as a white rectangular ceramic plate. In one white 
bowl was inago furikake, a dry spice condiment made from cricket, produced by 
Sato Shoten. In the other was hachinoko senbei, baby bee rice crackers, from Green 
Farm. The small glass jar container in which the furikake is sold in, was also placed 
on the table. On the ceramic plate, disposable wood spoons were laid out for 
people to use when sampling the furikake.
fig. 143: Central communal table: two blank notebooks were placed on the table 
along with an additional white ceramic rectangular plate with a number of writing 
instruments. Two pet store-purchased acrylic box terraria were always placed at 
either ends of the table, each terrarium contained an insect.
fig. 141: The four table arrangement in Asakusa Insect Pop-
Up Shop: (1) central communal table, (2) private workspace 
table, (3) IVA table and (4) prototype display counter.
fig. 144: Central communal table: 
children frequently played with the 
various beetles on this table.
fig. 145: Central communal table: Shumpei Hasimoto, PhD student in entomology at 
Waseda University taking questions during his public presentation event. 
Table Choreography Thinking
This section discusses two iterations of a design process 
that has now become a project in and of itself. It a process 
whereby the appropriation of existing furnishings in a space 
are reorganize and defined by a different programmatic  
definition of that space. It is a process borne out of a 
necessity to work in make-shift, often free or inexpensive 
spaces with limited availability. It is a form of interior design 
that requires an understanding of how furnishings define 
programmatic activity and space circulation irrespective of 
the usual wall-threshold perimeters that contain use.
The layout of a space with furnishings and the process for 
designing with the previously-mentioned constraints is the 
project. It is unlike other types of projects where a series 
of processes are used to design and fabricate from raw 
materials something new, nor should it be confused with 
ad-hoc activities. It is not about discarding a rule book in 
hopes of creating something in the moment that speaks to 
the needs of our individual character. It is a particular mode 
of design thinking that relies on a series of known models 
of space use that can quickly be relied upon to configure 
objects in the moment, delivering support to specific 
definitions of use and occupant numbers.
This has been defined as “Table Choreography Thinking” 
because as in modern dance choreography where the body  
or bodies are configured (choreographed) into a series of 
moving forms and structures that, taken together, describe 
a dance, furnishings are configured in a series of static 
gestures that as a whole describe a particular experience 
in a shop. This can also be understood as something similar 
to the invisible grid-based layout in print media, as the 
arrangement of furnishings creates an underlying structure 
to the space, oriented to guide the sequence of movements 
and experiences in a shop.
The two iterations of the shop provided opportunities 
to test different aspects of this design process which 
culminated in its definition. In the Asakusa Insect Pop-Up 
Shop I tested a four-table layout design and in the Halifax 
Insect Pop-Up Shop I tested a five-table layout design which 
was described as stations. 
The initial identification of this mode of designing began 
with the Asakusa Shop. Four tables were set up in the space: 
(1) a central communal table, (2) a private workspace table, 
(3) a table for the Insect Viewing Apparatus (IVA) and (4) 
the product display counter. Each table’s full programmatic 
definition was not known until the end of the shop’s 
operation when time could be spent reflecting on what 
had fully transpired in relation to the tables. The central 
communal table, private workspace and IVA table used 
the existing tables in the space, while the product display 
counter was a custom-built prototype counter, the design 
and function of which was discussed in the 
previous section.
The communal table (1) functioned as a central “jig”106 in 
the space. Not only did it anchor social interactions, it also 
functioned as a device that supported activities guiding, 
both tools and people. Various activities were carried out 
on this surface, including: a space providing insect food 
samples, a space for having visitors share their experiences 
with insects and a space for physically engaging with 
insects. White butcher paper covered this table like a 
tablecloth and provided a moment in the space that felt 
new, clean and clinical in what otherwise was a very rough 
and unfinished environment.
106 Atelier Bow-Wow. Echo of Space, Space of Echo. Tokyo: INAX, 2009. 80-89.
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fig. 146: Central communal table as a jig of social 
interactions in the Asakusa Insect Pop-Up Shop.
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fig. 147: The five stations of the Halifax Insect Pop-Up Shop: (1) consent forms and 
drawing activity station, (2) insect food and publications station, (3) habitat station, 
(4) IVA activity station, and (5) post-IVA activity station.
fig. 149: An arrangement of tables (stations) 
in the Halifax Insect Pop-Up Shop.
fig. 148: A bar graph illustrating the 
relative age proportion of people 
who came to the shop. This data 
was compiled from fifty-eight 
questionnaires filled out by visitors 
in the Shop.
This table was a platform for people to share with each 
other their feelings and experiences regarding insects. It 
provided a space where people could sit and engage with 
others and myself in a relaxed conversation. When an 
opportunity arose the insects were taken out and placed 
on the table. This provided the chance for visitors to have a 
visceral connection with the insects and for me to observe 
their behaviour with them.
The private workspace table (2), was an area along one end 
of the room that butted up against covered bookshelves 
left behind by the tenants. This surface functioned as a 
projection screen for guest speaker presentation. Two 
tables were placed end-to-end and covered with a neutral- 
colored cloth to create a work surface area. Office supplies, 
refreshments and my computer were scattered across its 
surface. My back was usually to this area, as I faced the 
central communal table to engage with visitors.
The IVA table (3) was set up to provide a surface for visitors 
to experience the Insect Viewing Apparatus. This activity 
and the way in which this table space was configured is 
discussed in the next section of this chapter.
These three surface areas that used the existing tables in 
the space initiated a mode of interior design thinking that 
eventually was recognized as the backbone of the design of 
this shop and the next. What had been initially installed as 
pragmatic necessity became an important strategy for pre-
planning and implementation of the shop’s interior.
In the next shop based in Halifax research was carried out 
to examine and further develop the table choreography 
mode of interior designing. It was to produce and test a 
tightly controlled system of managing the experiences and 
flow of visitors into the shop. Here too existing furnishings 
were used: tables as activity stations and movable 
whiteboards as space partitions.
Five stations using the tables provided by the university 
were arranged in the room. On each table and table 
grouping a material was used once again as a covering to 
create a clean, single neutral surface. Various activities and 
items were assigned to the table stations. These included 
learning about insect food, books and artificial habitats; 
experiencing the Insect Viewing Apparatus; drawing 
activities for children; reading over and signing consent 
forms to take part in the IVA activity; and filling out a 
questionnaire about participant experience with the IVA. 
Those stations were titled: (1) consent forms and drawing 
activity station, (2) insect food and publications station, 
(3) habitat station, (4) IVA activity station, and (5) post-IVA 
activity station.
The necessity to control the space of the shop was driven 
by the need to effectively operate the Insect Viewing 
Apparatus activity. It had been choreographed to 
encourage the participant to feel comfortable, safe and 
relaxed, allowing participants to focus on the insects in 
front of them. To have a large number of people freely walk 
around this activity, asking questions and taking pictures 
would not only have distracted me, but it also would have 
made the participant self-conscious and generated a 
nervous energy around the activity.
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STATION #5
Post IVA Activity 
Questionnaires
Locust Flour Tasting 
Volunteer
Drawing Exercise
fig. 150: The dissection of Station #5, Post-IVA activity station.
The Halifax Shop could not cater to foot traffic from casual 
visitors and could only accommodate a small number of 
people at any given time. The space, programmatically, had 
to resemble the management of a restaurant’s dining area. 
In addition, an incentive for people to wait to get into the 
shop had to be provided, so a row of stools placed outside 
the door for resting while participants waited to enter. 
The management of the waiting line was handled by the 
volunteer staff who played the role of maître d’.
I attempted to allow no more than four groups of two or 
three people in the shop at any given time. I ideally wanted 
two groups filling out consent forms and doing the first 
drawing activity, a group taking part in the IVA activity, and 
a group filling out the questionnaire and doing the second 
drawing activity at the end.
In planing the layout of the shop, once I had designed the 
space-activity organization it then appeared necessary 
to create a short introductory tour of the stations. This 
would allow me to personally inform each potential 
participant about the shop’s aims and objectives through 
an explanation of each station.  I could also address specific 
questions right then and there. The following is a detailed 
description of the activities that took place at each station.
In the pre-station stage, once the guests were through the 
entrance, I greeted them by explaining who I was and what 
the concept is of the shop. I explained that this was a future 
shop for insects, where insects would be sold as pets and 
as a food source. The shop would partner with insect food 
production and bio-engineering companies who sought out 
people to raise insects in their home for profit. We would 
lease a habitat structure, terraria, and monitoring and 
climate control system that would allow a customer to raise 
the insect for that corporation.
I then pointed out that before they could take the tour of 
the shop and take part in the IVA activity—I would then 
direct my attention specifically to the child—they would 
have to draw a picture of how they felt about insects, 
including themselves in the drawing. I then returned
my attention to the adult. I explained that the shop was 
part of my PhD research and they would have to provide 
two forms of consent, one to take part in the IVA activity 
and the other to allow me to use the photos and video 
footage of them and/or child in various public media 
outlets; they would need to read and sign both forms. 
Tasks such as the drawing activity were developed to 
provide a parent uninterrupted time to spend with the 
forms and the questionnaire.
At Station #1 once the visitors were seated they were 
given consent forms and a sheet of paper. I then ask the 
child, “Can you draw a picture of yourself and insects that 
tells me how you feel about these animals?” A volunteer 
staff person was introduced, informing the visitor that 
they would answer any questions they might have. I then 
returned to the two persons taking part in the IVA activity. 
While I was away the staff member then assigned a number 
to the visitor, giving them a Post-it-note with the number 
on it and requesting they hold it until they arrived at 
the IVA activity.
Once the consent forms were signed they were ready to 
begin the tour leading to the IVA activity. I gathered the 
group from Station #1 and lead them to the next station. 
At Station #2 the tour of the shop began. Various books on 
insects were setup as well as edible insect foods to sample. 
The visitor was given a short explanation about what insect 
food is and was then introduced to books on various 
insect subjects.
At  the  next  station  the  visitor  was  introduced  to  ideas 
associated  with  insect  habitats.  Station  #3  featured  an 
arrangement of insect habitats, a model and components of 
the Insectarium, and living and dead insect specimens. Here 
I began by showing the guests a replica of a vintage Chinese 
cricket cage, explaining that in Asian cultures there was 
a history of the keeping musical insects as pets. I quickly 
described the Insectarium as a prototype for what the shop 
would look like in the future.  I then introduced the IVA and 
the two kinds of insects they could choose from to view 
in the IVA activity: Gryllodes sigillatus, the tropical house 
cricket, and the Manduca sexta, blue hornworm.
Station #4 was designated as the location for the Insect 
Viewing Apparatus activity. Once the participants had 
chosen an insect to view, they then reclined on the tables. 
I carried the apparatuses to the waiting guests and slowly 
placed each one over each person’s face, aligning it with 
their eyes. Once they indicated they had had enough time 
observing the insect, I would remove the apparatus from 
their head and assist them off the table.
Lastly, at Station #5, a questionnaire and another drawing 
exercise were given to the guests. At this table the adults 
were asked to complete a questionnaire and the child was 
asked to make a second drawing. In addition, two locust 
flour tasting areas were placed in the center of the table 
at either end. As the questionnaire was being completed, 
the child was asked, “Can you draw a picture that tells us 
what you think your future is with insects?” A locust flour 
oatmeal cookie was then served to each guest.
Across both shops, experimenting with this table-based 
mode of visitor choreography provided a number of 
discoveries critical to the interior design of the shops and 
my role in relation to visitors.
When I began the design of the Asakusa Pop-Up Shop the 
process of organizing the furnishings in the interior was a 
straightforward exercise. I knew ahead of time what tables 
were going to be available, where they would be placed in 
the space and how they would be treated. While arranged 
for particular purposes, the tables’ roles where initially 
incidental. I was preoccupied with the design of the posters 
and counter—aspects of the shop that I was physically 
making. What I had not anticipated was how vital a table 
could be to both the interaction of guests to one another 
and to the insects. I realized that I had inadvertently created 
a performance stage with the central community table, a 
neutral platform for interpersonal exchange.
The majority of visitors appeared to enjoy looking at 
or playing with the insects on the table. I witnessed 
extraordinary inhibition in handling the insects by some 
of the most unlikely visitors to the shop. Not only was 
it a space for people to share and explore their inner 
relationship to these animals—either by what they said or 
how they behaved— it was also a blank canvas for me to 
observe and learn.
When the opportunity arose to open the shop again in 
Halifax, I took the shop choreography knowledge from 
Asakusa and used it to design the Halifax Shop. However, in 
this shop, unlike Asakusa, the purpose of the table-based 
choreography had evolved to create direct experiences that 
attempted to achieve a series of specific outcomes;
the five tables were organized with specific content and/
or activities. As the shop was not an open space for anyone 
to walk into, its management resembled a restaurant or a 
doctor’s office: people had to wait at the door until I was 
ready to bring them into the shop, and then each person 
was led to a table and given specific directions. In the end, 
tables became not only a physical map of the space, they 
were also a mental procedure to understand what the 
process was to take part in the Insect Viewing 
Apparatus activity.
While I had developed a way of organizing a single space 
into different programmatic areas, I recognized that the
use of programmatic zones is a typical strategy used in 
hotel room design to maximize the function of the floor 
area. Furthermore, the use of this space was tied to my 
performance persona, managing visitors in their experience 
of the shop.  The relationship between the furnishings, 
a system of experience and myself as the proprietor 
provided a different understanding of how to design 
the interior layout of the shops in makeshift spaces with 
minimal resources.
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fig. 151: Insect Viewing Apparatus table: a participant waiting for 
the apparatus to placed on his head, Halifax Insect Pop-Up Shop.
photo: Katherine Nakaska
mirror
acrylic 3mm
insect
fig. 154: The Apparatus prototype is constructed of 3mm thick 
clear acrylic and stands 475 mm high. It is just wide enough to fit 
on either side of an adult’s head, 200 mm. Fixed underneath the 
lid is a mirror. Holes on either side of the insect carriage provide 
access to the insect with a stiff wire if inactive.
fig. 153: An early mock-up of the Apparatus: an iteration where it 
was fixed to the head.
fig. 152: A view looking through the 
Apparatus (without the lid) to the 
participant. photo: Katherine Nakaska
Apparatus
 
One major project designed in relation to the Insect Shop was the Insect 
Viewing Apparatus (IVA).  It was created to explore how to change 
the power dynamic of the human-insect relationship. In this design 
provocation I wanted to reverse that relationship while keeping both the 
insect and person safe. Rather than looking down and examining insects, 
as is typically done, I wanted to provide a view from underneath 
the insect.
As a tool to assist in awakening the user to a different understanding of 
the insect the IVA was tested in both shops with a broad cultural and age 
demographic. The research question explored with the public was two- 
fold: how do people relate to an insect in this experience and how do 
they react to the experience of the apparatus? In the process of carrying 
out this research I also recognized that I was creating an event, which 
was expanding the programmatic potential of the shops.
The design began as research into a goggle concept, a device to be worn 
on the face when lying down, like a pair of goggles or glasses, similar to 
a virtual reality headset. Within a few prototypes it became clear that 
having it fixed to the head would create a distraction due to unnecessary 
movement by the wearer; the insect carriage needed to remain fixed, 
independent of the participant’s head movement. This initial idea also 
presented a high level of complexity to make it adjustable to any size 
head. This led to the creation of a fixed insect carriage on legs, placed 
over the face that would rest on the same surface the person was lying 
on. This design provided a flexible prototype that could be tested with a 
wide range of users—an elegant solution to a complex design problem.
This design provided an unprecedented view of an insect. The apparatus 
was constructed entirely of a transparent material with a mirror 
fixed underneath the insect carriage’s lid. This feature provided the 
participant with three simultaneous views: a view of the underside of 
an insect, a view of the top of the insect and a view of one’s own eyes 
juxtaposed with the insect.
The IVA was first tested in the Asakusa Insect Pop-Up Shop with some 
thought of how it would be delivered to visitors. Brought into the shop 
halfway through its duration of being open, the operation and design 
of the overall experience was developed through trial and error with 
visitors actively taking part. By the end of the two days, a specific 
procedure had been created that was then repeated. This became a 
critical aspect of this project; it revealed an innate affinity for engaging 
with the public through this apparatus. I recognized that my delivery 
and overall persona with the apparatus, framed in a formal manner of 
care, positively elevated its impact on the visitor. In other words, the 
person was very compliant with my directions to them in this physically 
vulnerable situation.
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fig. 155: The first participant of the 
Insect Viewing Apparatus in the 
Asakusa Insect Pop-Up Shop.
The following is a description of the final design of the 
operation procedure that is repeated with each participant:
In the Insect Shops a visitor is invited to experience the 
Insect View Apparatus. The activity begins by my offering 
a choice of insect to be viewed. Once the insect is chosen, 
the visitor is asked to remove any excess clothing, guided 
to the edge of the table, and invited to sit down. If the 
participant is a child, I ask if I can pick them up. While it is 
not necessary for the participant to take off their shoes, 
they are encouraged if they feel inclined. Once sitting, they 
are told to slowly lean back. I usually put my hand on their 
back to ease them to the table, moving my hand to the 
back of the head right before it touches the surface. Their 
legs remain dangling over the edge of the table. Asked if 
comfortable, they are requested to remain patient while 
an insect is placed in the apparatus. Once the insect has 
been carefully positioned, the apparatus is then carried 
to the waiting participant and slowly lowered over the 
face, aligning the bottom of the insect carriage with the 
visitor’s eyes. They are asked again if they are comfortable 
and reminded not to touch the apparatus. Every 20 to 
30 seconds I check if they would like to stop the activity. 
Once they affirm they would like to stop, the apparatus is 
removed and they are told to wait until I return to assist 
them off the table. The apparatus is placed back on the 
adjacent table where other insects are kept. The participant 
is assisted off the table, and the insect is then removed 
from the apparatus and returned to its terrarium.
Because the development of this series of repeated actions 
was generated in an intense period of exploration over 
two days, I failed to account for the exact number of 
participants. I estimate that around seventeen people took 
part in the activity.  The majority were Japanese adults of 
varying ages, with only a couple of children taking part.
Participants were able to choose from three sets of insects, 
either male or female from these three species of beetles: 
Dorcus (Serrognathus) titanus, Okinawa hirata; Lamprima 
adolphinae, Papua gold colored kuwagata; or Chalcosoma 
atlas, Atlas beetle.  While all six were compelling insects to 
observe the male Atlas beetle was most often chosen due 
to its large size and dramatic morphology.
fig. 157: A visitor enjoying the male 
Chalcosoma atlas, Atlas beetle in 
Asakusa Insect Pop-Up Shop.
fig. 156: A young boy enjoying the experience of
gazing underneath the male Chalcosoma atlas, Atlas 
beetle in the Asakusa Insect Pop-Up Shop.
Over the two days of testing this apparatus, a couple of episodes stood out that 
provided important insight into the programmatic potential of the shop and 
broader application of this apparatus. One was with a young boy, and the other 
was with a middle-aged adult male.
The first episode was with a young boy around seven years of age who visited the 
shop with his sitter. I had previously met the child with his parents at an event 
at their home and we had some familiarity with one another. In the shop he 
appeared to be very excited, having difficulty focusing on one thing and unable 
to sit still or follow directions from the woman taking care of him. I invited him to 
experience the apparatus and to choose an insect. He requested to view all three 
of the male beetles. Once he reclined on the table and was under the apparatus 
a dramatic change came over him. He completely calmed down, followed all 
directions that were given to him and stayed transfixed on each insect that I 
placed over him; it was as if he had become a different child. It was at this point 
that I recognized the potential for this device to provide positive mental stimuli 
to children afflicted with behavioral problems.
The second episode was with a middle-aged man who 
had visited the shop alone; I had previously met him at a 
business gathering in Tokyo and also had some familiarity 
with him. Once he had spent a bit of time in the shop, I 
invited him to take part in using the apparatus. He chose 
to view the male Atlas beetle and the Papua gold colored 
kuwagata. He began by taking off his shoes and then lied 
back on the plinth. With the ambient insect music playing 
and no one else in the shop, he lied there for almost ten 
minutes gazing up at one insect and then the other. At one 
point he propped his legs on the plinth and periodically 
tapped at the bottom of the carriage to motivate the 
insect to move. Once he indicated he had finished looking 
at the second insect, I removed the apparatus and he put 
his shoes and jacket on. As he left, with a huge smile on 
his face, he jokingly said, “How much do I owe you?” It 
was at that moment I recognized a potential commercial 
application for the apparatus—it could be developed into a 
therapeutic relaxation station for busy salary women and 
men who wanted to take a quick break from their busy 
schedules. Could money be made from this kind of insect- 
based therapeutic service? How much could I charge?
In both instances I interpreted a therapeutic resonance in the apparatus-shop environment 
from the behavior of these participants. While this cannot be quantitatively verified, the 
change in behavior and duration of time spent with the apparatus were two indicators that 
something positive within the experience was being transferred to the individual. This can 
be described with two terms, reveal and immersion (see Chapter 7 for full discussion).
Requiring the participant to lie down, and relax their entire body on the surface of a 
table, and then to focus on both the insect and themselves in the apparatus enhanced the 
immersion effect of the apparatus. By directing their eyes up onto the blank surface of a 
white ceiling I was inadvertently making them stare into a flat, neutral surface. Waiting 
thirty or more seconds before the apparatus was placed over them began a process of 
inward reflection due to all visual distractions being removed. This prepared the participant 
for the excitement of the experience. The longer the person waited for the apparatus to 
be placed over their eyes, the higher the level of anticipation, and the greater the possible 
amplified effect of witnessing the insect from this position.
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fig. 158: A young boy observing 
the Manduca sexta, blue 
hornworm in the Halifax 
Insect Pop-Up Shop.
photo: Katherine Nakaska
I took what I had learned from the Insect Viewing Apparatus 
in the Asakusa Shop and applied it to the second iteration in 
the Halifax Insect Pop-Up Shop.  However, for this occasion 
I wanted to test whether or not the apparatus could 
positively change people’s opinions of insects.
No changes were made to the previous apparatus design, 
however the array of insects was modified. Rather than 
offering exotic beetles, the public was able to choose 
from insects that were readily available in pet stores: 
the Gryllodes sigillatus or tropical house cricket, or the 
Manduca sexta, otherwise known as the blue hornworm. 
Because of their smaller size and less dramatic form I placed 
two of the same insect in the apparatus.
For this shop I added an additional apparatus, which 
created two apparatus stations. Each station was 
accompanied by video cameras placed on tripods used to 
record each participant as they experienced the apparatus. 
The cameras were fixed on the face with the apparatus 
mounted over it. They recorded facial expressions in 
relation to the apparatus and the insects, as well as 
participants’ interactions with me and other people in the 
shop. In the recorded footage, which ranged from three to 
eight minutes in duration, one can clearly hear a number 
of things, the Insectum Soundscape in the background, 
comments from other people in the shop, and my 
engagement with the participants and visitors in the shop.
It became clear from the comments I was hearing during 
the day of the event that people visited the shop not 
because of the shop itself, but because they had heard 
about the apparatus and wanted to experience it. Of the 
over seventy people who came to the shop, fifty-eight took 
part in the IVA activity.  After their experience, they were 
asked to fill out a questionnaire, where they were queried 
about their experience with the apparatus and insects, 
and their relationships to nature. As the questionnaire 
was voluntary, those who did respond provided insight 
into the apparatus and their feelings about insects. The 
first impression of the IVA by some made them feel 
“scared,” “nervous,” “confused,” “disoriented,” “happy” 
and “excited.” Others thought the apparatus itself was 
“excellent” or “cool,” while others said the overall
experience of the apparatus was “delightful.” Many enjoyed 
seeing the movement of the insect, and one described the 
experience as “mesmerizing.” Some expressed a feeling of 
empathy for the insect trapped in the carriage. For some, 
the insect did not move so much, so the impact of the 
experience was not as strong.
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fig. 159: Father and son 
enjoying the Manduca sexta, 
blue hornworm.  In the end, 
this room provided by NSCAD 
University for the Halifax 
Shop was a poor setting for 
experiencing the Apparatus, 
it was too large, with too 
many reflective surfaces. The 
most ideal setting is a quiet 
space of indeterminate size.  
An audio system must be 
available to fill the space with 
specific auditory ambience. 
The Insectum Soundscape 
composed by Brent Huber 
is one such composition 
appropriate for creating a soft 
ambience in the space. There 
has to be a table with an ideal 
surface dimension of 1500 mm 
x 900 mm. The table should 
have a clean white surface and 
be draped with yellow fabric. 
To the side another table must 
be placed where insects are 
kept in terraria. This is where 
the Apparatus is kept when not 
in use and where the insects 
are placed in and taken out of 
the Apparatus using a pair of 
tweezers 250mm in length. 
photo: Katherine Nakaska
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to apparatus
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the end of
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fig. 160: Background image: 
completed questionnaire by a 
participant of the IVA activity. 
fig. 161: Bar graphs illustrating 
the percentage of individuals 
who responded favorably and 
negatively to the IVA activity, 
before and after. This data 
was taken from the completed 
fifty-eight questionnaires 
administered in the Halifax 
Insect Pop-Up Shop. 
fig. 162: A bar graph 
illustrating the percentage of 
individuals who responded 
favorably and negatively to 
insects after the IVA activity. 
This data was taken from 
the completed fifty-eight 
questionnaires administered 
in the Halifax Insect Pop-Up 
Shop. 
Upon further review of the video footage it appeared that some of the 
children were more interested in seeing themselves in the mirror than 
in focusing on the insect.  Some children can be seen looking past the 
insect and making faces.
A number of areas of improvement have been identified in the current 
iteration of the IVA’s design and operating procedure. The distance of 
the insect carriage to the participant’s eyes is fixed, which will have to 
be redesigned to be adjustable so to compensate for a participant’s 
astigmatism. In both instances I found that if the insects did not move, 
the participant quickly became uninterested. This even caused people 
to tap on the insect carriage to try to entice the insect to move. I had 
originally placed small holes on either side of the insect carriage to 
allow the prodding of motionless insects with thin stiff wire. After 
using this technique a couple of times, however, it felt inappropriate. It 
reminded me of animals being taunted in a circus performance. Could 
temperature, pheromones or sound be used to motivate an insect? In 
general, I also found that when placing insects in and taking them out 
of the carriage my handling of them was awkward. This is another area 
of design development.
In the Asakusa Insect Pop-Up Shop the configuration of the body on 
the table—lying down with legs hanging over the edge, at the knees—
had been first considered. It was a necessity due to the table lengths 
available in the space. At the time I had not been sure what the length 
of the table should be, however over the two days, as each person 
positioned themselves on the table I recognized the configuration of the 
body was perfect. It allowed a person to semi-relax while leaving them 
semi-ready to lean up. It reminded me of sitting on the edge of a creek, 
feet dangling in the water, and then lying back, staring at the clouds.
After the Asakusa IVA event a realization was made regarding the actual 
importance of the apparatus: to design a reveal that enacts a change in 
the participant’s thinking. Philip Fisher describes this kind of experience 
as “wonder”, “[T]hat moment when the puzzling swings into sharp 
focus and is grasped with pleasure.”108 I recognized that a reveal and 
immersion strategy, used instinctively in the design, were at the center 
of this project’s design objective. Creating the anticipation of being 
placed underneath an insect, which for everyone was the first time to 
have such an experience, provided an opportunity for the reveal 
to take place. 
“The idea of a first-time experience is just as important as 
the first instant of sight to the experience of wonder.” 107
107 Fisher, Wonder, 17-18.
108 Fisher, Wonder, 8.
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fig. 164: A young boy being fitted with the IVA in the Halifax Insect Pop-Up Shop.
fig. 163: Young girl observing the Manduca sexta, blue 
hornworm in the Halifax Insect Pop-Up Shop.
Once a person agreed to participate, I did not inform 
them of the mirror placed underneath the lid. When they 
lied down on the table they gave themselves over to the 
vulnerability of the experience. With active movement from 
the insect, the participant was able to examine the minute 
features of the animal in action. Anticipation changed to 
relaxation once they assured themselves that there was 
no chance for the insect to land on them. This was aided 
by the ambient soundscape, which provided a soothing 
auditory affect when there was not much chatter in the 
space. Furthermore, my role as “IVA operator” was critical 
to allow the participant to entrust me with their safety in 
this experience.
The Insect Viewing Apparatus has been designed to both 
provide people with a unique perspective of insects and 
to test whether or not a participant’s opinion of insects, if 
negative, could positively be changed. Part of the research 
on this was conclusive, the apparatus had provided an 
enjoyable experience with insects for the participant, 
however its ability to change their feeling about insects or 
motivate participants to spend more time in nature was 
mixed. Because there was only recorded data from
the Halifax shop, many people indicated they were already 
interested in insects and nature. What would have been 
the response to the same questionnaire if I had given it in 
Tokyo? If the participants already have a favorable opinion 
of insects and a rich connection to nature, what is the 
benefit of the apparatus beyond a novel experience?
Lastly, in the process of developing the delivery experience 
for this project in the shop, I was reminded of my love for 
inventive programme. This is an area of interior and event 
design that I used to teach. Within certain commercial 
spaces, part of the role of the designer is to develop 
compelling and novel modes of experience for the public 
to engage with in relation to a product or service. This type 
of micro event more often is seen in entertainment and 
hospitality spaces: one typically offering cheap, gimmicky 
experiences, such as a game to win a prize, the other, 
integrating nuanced moments that, for example, accentuate 
a meal by drawing in the senses, such as burning incense 
between courses. I recognized that in the lead up to the 
launch of the apparatus in Asakusa Shop, I was primarily 
concerned with the object and the insect in it. I learned that 
the design of an object-based event must be integral with 
the performance of the person delivering it.
fig. 170: A poster from the 
Asakusa Insect Pop-Up Shop 
promoting the development of 
a glass terrarium utilizing digital 
and virtual technologies through 
an augmented reality mobile 
app management system. What 
information about the insect 
could be stored, transferred and 
manipulated electronically?
fig. 165: A prototype of the Cricket Cam in use. photo: Katherine Nakaska
fig.166: Cricket Cam prototype: early sketch 
illustrating the camera configuration in a terrarium.
fig. 169: Display reading both 
target temperature and current 
temperature in a terrarium.
fig. 167: The “hot mock-up” of the climate control system for the terraria, 
built by Michael LeBlanc in consultation with the author.
fig. 168: (background image) Schematic diagram for the climate controlled 
system for the terraria. Created by Michael LeBlanc.
Augmented + Ambient Service
Of all the projects introduced in the Insect Shops only 
one has been both speculative and fully integrated with 
physical computing technology. The speculative augmented 
and ambient system is a sensor based service embedded 
terrarium to provide a deeper exchange between an insect 
and its owner. There are two commercial applications being 
explored, one is for the consumer pet market, the other is 
in facilities for mass rearing insects.
As a product-service for insect pet owners, this first 
application would be designed to fully integrate software 
and hardware for sensing and responding to the analog 
micro-world of an insect pet terrarium. This stand-alone 
product would be accompanied by a mobile app with real 
and virtual services. As a series of invisible envelopes: 
climate controlled micro-environment, video and audio 
monitoring and amplification, and location-based 
interactive virtual worlds, these would be situated directly 
in the physical terrarium.
Early iterations of the glass Yasubei Terrarium were 
originally conceived as the product accompanied by this 
service. It would not only bring a new understanding of 
what a terrarium could be, but also a new understanding of 
insect pet ownership, aided by superimposing computer-
generated imagery which the user would look through to 
the insect and the interior of their terrarium, creating a 
three dimensional, 360-degree composite view juxtaposed 
with the living insect and physical environment.
Providing and managing an artificial climate in the terrarium 
is important to the animal’s wellbeing, as is simulating its 
climactic habitat enables innate behaviors. For beetles in 
particular, winter months keep many of them inactive and 
buried in bedding material.
Having a magnified view inside the terrarium and amplified 
sounds from the insect can bring an intimate proximity to 
the animal that I believe is necessary to building a different 
understanding of these animals.  During the PhD, makeshift 
terraria mounted with a USB camera were very successful in 
demonstrating this proof of concept. While these cameras 
have been tethered to a laptop computer, once the terraria 
are connected to a wifi system the ability to view one’s 
insect pet anywhere at anytime will create a compelling 
new proximity to this animal for its owner. A challenge still 
remains in locating the appropriate microphones to amplify 
the minute sounds of the insect, from the pumping of the 
hemolymph through its body or its legs scraping on its 
mouth, to the rubbing of its abdomen against its thorax.
Beyond creating an engaging aesthetic for the terrarium 
using glass as its material, the virtual service would further 
elevate the experience between the insect and terrarium, 
allowing a pet owner to engage with the insect (via real 
data from sensors) and communicate with other terraria 
using the same mobile app system. The augmented reality 
feature would allow a user to build their own virtual 
world by collecting points through real and meaningful 
engagements with their actual insect and community. The 
more points collected, the higher the wellbeing and health 
of the virtual terrarium environment. This concept of an 
augmented reality terrarium biotope was inspired in part by 
the 2007 project Corpora in Si(gh)te by the doubleNegatives 
Architecture (dN A) group109 based in Japan, as well as the 
Tamagotchi product, and the location-based, augmented-
reality mobile app games Ingress and Pokemon Go.
For the second commercial application this speculative 
project is examining how a similar physical computing and 
mobile app system could be integrated in a mass insect 
rearing structure similar to the Insectarium. Keeping insects 
in the appropriate temperature and humidity conditions is 
one of the challenges of mass rearing insects. For example, 
in cricket farms typically a variety of large rooms with bins 
filled with insects are kept at different climates based on 
what stage of growth they are in. This creates a number 
of challenges primarily with the timing of when to transfer 
them in mass to another room. A system that would 
allow the insects to stay in one facility would not only 
save physical labor but it would allow the temperature of 
the working environment to be specific to the individual 
terrarium. A different type of sensor based monitoring 
system to that of the pet terrarium product, would provide 
information on when climates should change, the general 
well being of the insects and if the insects had died.
 
This project is being supported through a university-based 
collaboration with Associate Professor Michael LeBlanc, 
a colleague at NSCAD University who specializes in UI/
UX design. LeBlanc has been developing “hot mock-ups” 
that explore the integration of this technology with the 
rectilinear terraria in the Insectarium structure.
The current exploration is creating a micro heating and 
ventilation system for each terrarium. Once this has been 
accomplished, a wireless video and audio monitoring 
system will be developed.
The speculation on both commercial applications has allowed me to envision key 
aspects of this PhD research in a way that has yet to be done with this current 
body of actuated work. In particular, the need to create experiences where both 
the perception and proximity to the animal is amplified. This project generates a 
type of speculative reveal and immersion that only placed-based virtual systems 
can. While bridging the virtual with the physical environment will help to create 
a potent illusion, the purpose of that illusion must extend beyond technological 
gimmickry that objectifies the insect. Building in the motivation to engage with 
the real insect and physical world are key objectives in building an augmented-
insect-reality experience.
109 The Corpora in Si(gh)te project can be found at 
https://special.ycam.jp/corpora/ en/index.html (accessed 1 January, 2015), 
while the work of doubleNegatives Architecture can be found at 
http://doublenegatives.jp/en/ (accessed 1 January, 2015)
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fig.171: The Yasubei Terrarium in situ: 
this product was created for the insect 
pet market in Japan. Amongst the many 
domestic settings envisioned for use, a 
particular nostalgic setting attempted 
to imbue the design with historical 
relevance.
Yasubei Terrarium
Another main project of this PhD created from the shop, like the Insect Viewing Apparatus, was 
a glass terrarium product, the Yasubei Terrarium. Designed specifically for the exotic pet beetle 
market in Japan, it is the first prototype from the third design iteration in a lengthy process to 
develop a glass vessel enclosure for insects. While completion of the prototype did not coincide 
with the opening of an Insect Shop, it resides as a proof of concept to be sold at a later date when 
the next Insect Shop opens.
I have been introduced to a number of unusual relationships to insects in Japan, including captive 
insects as pets. The proximity and day-to-day encounter with an insect that is kept in one’s home 
is unlike any experience I have had before with a pet. These experiences and others associated 
with insects have provided insight into the potentiality for design to play a critical role in creating 
a positive relationship with these animals, providing limitless design possibilities in the 
consumer pet market.
As discussed in Chapter 4, at different times in history insects have played an important role in 
peoples’ lives in Japan, including a variety of traditions for keeping insects as pets. Currently in 
Tokyo, insect terraria typically made available to maintain these creatures are inexpensive plastic 
boxes with ventilated lids available in various sizes (pages 144-145, see examples on table).
When I set out to design this glass terrarium the objective was two-fold—first to create a 
product that would reframe the insect in a way that would open the imagination to a different 
understanding of the animal, and second, to be an attractive form that a family would be 
motivated to display somewhere in the home and eventually keep as a heirloom (with or without 
an insect in it) imbued with important memories.
I took my initial cues for designing this terrarium from a comparative analysis of the pet fish 
aquarium market. Like insects, some fish are spectacular in form, color and movement. However 
most fish bring little attention to themselves, as most people find them too familiar and not 
noteworthy, hence the market for elaborate aquariums. It is well established that fish tanks can 
be placed in prominent locations in people’s homes, demonstrating an acceptance as a decorative 
object. However, they also represent an out-of-the-ordinary concern for caring for these animals. 
But can a fish tank change people’s opinions about the need to preserve rivers, lakes, oceans or 
sea life? Can it motivate people to act differently towards other living entities in their 
home or city?
There are inanimate objects that do motivate people to act differently, however they are created 
to reframe the human character rather than an aquatic species. Clothes and portable consumer 
products such as the Apple iPhone, or automobiles like the Toyota PRIUS, are marketed to elicit 
different behaviors from the consumer. They demonstrate that if marketed properly to a desired 
segment of society and the purpose of its function is maintained, a product will succeed in 
motivating a person to change their behaviour in public. However, how does this translate
in the private seclusion of one’s home where pets are kept? It has been well documented that 
pets provide psychological and physical well-being to their owners, but does this translate 
into heightened empathy for other animals, or for nature in general? This is the area of pet 
engagement that this project and the PhD research considers.
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fig. 172: A drawing of a fictitious 
distilling apparatus. This drawing is 
from a series of panels created in 
2017 for the JIDA, Next Eco Design 
exhibition in Tokyo. Japanese 
translation by Junko Kawakami.
fig. 173: A rendering of a late iteration of the proposed design for the Yasubei 
Terrarium, disassembled with drawings illustrating how the three components 
(vessel, insect tray and lid) are to be used. This is from a series of panels created in 
2017 for the JIDA, Next Eco Design exhibition in Tokyo.
As the aim of this project was to redefine the insect 
terrarium so as to create a deeper relationship between 
insect and owner, and greater appreciation of nature in 
general, these concerns manifested themselves in a glass 
enclosed form with a space for the insect to inhabit and to 
be viewed from 360-degrees. 
Glass is a material that envelops space in a thin, glistening, 
and transparent veneer capable of creating illusion; its 
imperfections provide visual ripples in the ether that 
oscillate when one moves around the object. It can provide 
imaginary windows into realities that are usually hidden 
from sight. When left completely transparent its form can 
have the most aggressive sculptural composition without 
being judged solely on the quality of its surface styling. As 
a fragile material it can create different behavior, making 
people aware of their movement and their proximity to 
things, slowing down interactions and providing space for 
contemplation. Glass can also elevate the value of things, 
indicate protection from climate, ensure something is not 
casually handled, and prevent things from being taken 
without consent.
Besides the concern for how to develop a sculptural form 
with glass, my research also focused on how to work with a 
glassblower to develop a design that could be fabricated. 
Due to the limited availability of glass blowers in Halifax, 
I worked with a scientific glassblower from the Chemistry 
Department at Dalhousie University.110 Part of the challenge 
of working with this individual was to understand the 
limitations and inherent possibilities in his skills and tools.  
One unforeseen benefit of working with him was the 
introduction to knurling and silver plating (mirror finish). 
These techniques have provided strategies to embed haptic 
and visual signifiers in the object. 
A knurling feature can communicate where to grip the 
object on an otherwise continuous smooth surface, and
a mirror surface can create abstractions from the insect’s 
reflection. Knurling features had been originally specified 
for the lid and at the base of the vessel to indicate where 
to grip the parts of the terrarium with both hands. These 
features were also devices for visually demarcating the 
top and bottom of the transparent object. It was also 
specified that the central shaft of the insect tray and the 
interior surface of the bottom of the vessel were to have 
the silver plating. They were to create abstract reflections 
of the insect: the central shaft creating distortion from the 
compressed, elongated reflections and the interior vessel 
surface providing views of the underside of the insect.
These reflections would suggest another dimension 
of the insect.
110 The Yasubei Terrarium was 
fabricated by Todd Carter, master 
scientific glassblower with the 
Department of Chemistry at Dalhousie 
University in Halifax, Nova Scotia, 
Canada. In universities across the 
globe, chemistry departments 
sometimes have their own glassblowers 
who fabricate unique devices for 
faculty and student research.
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fig. 177: Drawing of early iteration of the third and final 
design of the terrarium.
fig. 178: Sketches of the third terrarium design. 
fig. 176: Drawings and renderings of the second design iteration of the terrarium, from June 2016.fig. 174: Building a rough model of the first design iteration of the 
terrarium.
fig. 175: Rendering and drawings of the first design iteration of the terrarium, from May 2016.
In the previous iterations of this project (figure 175, 176), 
the design of the form was based on no consideration of 
the available material or skill of the fabricator. A radical 
departure from this limitless mode of form-making had to 
be made. From the abandonment of the intuitive forms that 
drove the early conception of this project came a delicate 
and drawn-out negotiation to arrive at a design with 
the craftsman.
The mode of glass fabrication found in the science 
industry had a large impact on what could be designed. It 
required a completely new way of designing and language 
of fabrication. It represented a balance between the 
pragmatics of techniques typically used to make technical 
apparatuses with the imagination of transposing those 
techniques into different functions. For example, a 
closed circuit seal technique to heat and seal glass tubes 
simultaneously at two locations could be used to make 
a delicate handle for an object. In the end, this became 
another form- aki g process to be added to the definition 
of this emergent practice.
To create the Yasubei Terraraium a different set of design 
parameters were identified and learned based on the 
fabrication techniques in the area of wet lab glass
production. From the examination of glass apparatuses 
and the various techniques used to make them, a list was 
formed in an effort to help communicate how certain 
aspects of the terrarium design could be made using 
techniques such as tube bending, bulb blowing (flask 
making), and capillary butt seal. Furthermore, I was told 
that the final graphic rendering of the proposed design, 
developed in consultation with the glassblower, would still 
be only an approximation. This was due to the nature of 
glass and his skills using those fabrication techniques. I was 
told that the details and dimensions would change, but 
he could not tell me exactly how they would change. His 
finesse of the fluid material at any given moment could not 
be completely predicted.
The final design was comprised of three components: a 
vessel, lid and insect tray. All were made from borosilicate 
glass, which has beneficial properties for biological 
entities: good thermal and chemical resistance, as well as 
good optical clarity. Three holes were designed in the lid, 
providing ventilation to the terrarium, and doubling as 
finger holes for removing the lid. They also served as an 
alignment device for the central shaft of the insect tray.
The knurling and silver plating features were added to the 
respective areas’ components.
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fig. 180
fig. 179, 180: The Yasubei Terrarium: 
the overall dimension of the terrarium 
is 150mm in diameter and 250mm 
tall.  Depending on the type of insect 
one would want to keep as a pet it can 
hold one or more. There are number of 
important features. The holes around 
the surface of the vessel provide 
ventilation, along with holes on the 
top of the lid that double as finger 
holes for removing the lid. Knurling 
features on the vessel and lid indicate 
where to grip the parts of the terrarium 
with both hands. A mirror coating 
is placed on the central shaft. The 
mirror coating is applied to abstract 
the insect’s reflection. This provides 
the suggestion of another dimension 
of reality associated with the insect.  
The sculpted glass form frames the 
insect in an environment that elevates 
the aesthetic of the insect. It is made 
from Borosilicate glass, which has good 
thermal and chemical resistance, as 
well as good optical clarity. However, 
when it comes to disposing of this type 
of glass, it must not be mixed with 
regular glass packaging or products, 
as it will create problems with the 
thickness (viscosity) of glass when it is 
remelting in a furnace.
photos: Steve Farmer
fig. 181: The male Prosopocoilus inclinatus, amami nokogiri beetle 
and its reflection in the central shaft of the Yasubei Terrarium.
fig. 182: The male Chalcosoma 
atlas, Atlas beetle climbing 
the central shaft of the 
Yasubei Terrarium.
By early December 2017 I took possession of 
the prototype from the glass fabricator without 
all the features added to it. Not soon after I 
began testing this in Tokyo with two types of 
exotic beetles: the Amami nokogiri and Atlas 
beetle. While the male and female Amami 
nokogiri beetles exhibited no new behavior 
beyond what was typically exhibited in a plastic 
box terrarium, the male Atlas beetle exhibited 
completely new behavior enabled by the 
design of the terrarium. In the evenings the 
beetle was found climbing the central and side 
glass support shafts and scaling the side of the 
tray. What made this even more surprising was 
that it was doing this on what appeared to be 
completely smooth surfaces.
With additional research, I surmised that the 
microscopic hairs and dexterity of the beetles 
legs and the tarsus gave the beetle the ability 
to create friction on the “microscopic bumps 
and fissures [on the glass], which serve as 
footholds for the tiny hairs.”111 This has brought 
a new understanding of this insect. If that 
was an innate biological behavior, what other 
behaviors are latent in its being? How can 
the design of a terrarium help to reveal those 
instinctual behaviors? 
Additional changes to the intended use of the 
terrarium were also made beyond what the 
insects were doing. Due to the silver plating 
not applied to the bottom of the vessel, I put 
another insect in that location of the terrarium. 
With that addition, the terrarium was 
converted into a multilayered habitat. This has 
provided additional ideas for future terraria. 
One unfortunate change to the terrarium has 
been the slow deterioration of the finish to the 
interior silver plating in the central shaft. I have 
surmised that fumes being emitted from the 
terrarium are from the liquid fecal discharge 
from the beetles, uric acid, or possibly a 
combination of urea and ammonia—all of 
which affect the silver nitrate of the plating. 
Another unfortunate characteristic of the silver 
plating is that it dissolves when it encounters 
water, and this makes washing the insect 
tray problematic.
This project reemphasized that the negotiation 
between the designer and the craftsman 
or tradesman in the fabrication of anything 
is a typical step in a production process. 
However, the ability to see a series of 
fabrication techniques as not a limitation 
to achieving a desired effect, but rather an 
opportunity to explore that effect through 
other means, is a necessary mode of design 
thinking. This requires not only the patience 
to delicately negotiate with the sometimes 
conservative, rigid thinking in a trade industry, 
it also requires an investment in learning a 
new language of making. This form making 
process has reminded me that I must always 
remain open to new ways of doing things. The 
techniques that I was forced to understand and 
employ in the design of the Yasubei Terrarium, 
while at first resistant to using them, in the end 
helped to conceive of a design that I would not 
have otherwise imagined.
111  Paul, Robert C.“How do flies and other insects walk up walls, ceilings and even apparently 
smooth glass windows? It seems unlikely that they have adhesive feet--so how do they do it” Scientific 
American, October 21, 1999. Accessed 01 May, 2018.  https://www. scientificamerican.com/ article/
how-do-flies-and- other-in/
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fig. 186: Twitter page screen shot: The creation of a Japanese 
pseudonym: Musashi Kohaku, (無作 士  琥珀).  Musashi (family 
name) is the pre-20th century name of the province for Tokyo. The 
spelling uses unusual kanji for its spelling. As a Buddhist term, 無作 
means “free of karma (cause and effect),” 士 means the truth that 
transcends worldly phenomena. Together, the kanji pronunciation 
is Musashi. It resembles the phonetic pronunciation of “mushi,” 
which is the word for insect. Kohaku (琥珀) (first name) means 
amber.
fig. 185: Early iterations of Musashi Kohaku Emblem.  
fig. 184: The Musashi Kohaku Emblem.
fig. 183: The Insectum Emblem.
fig. 187: The hollyhock crest of 
the Tokugawa clan.
BioOrnament Thinking 
The development of emblems during the PhD has been, 
along with the Insectarium, a project that has spanned 
the entire time of the degree. While an emblem had been 
originally created for the Insectum book, it quickly became 
a graphic device to represent a range of projects, including 
the Insect Shop.
As a designer that works in an interdisciplinary fashion, I am 
concerned with how to extend a concept into a number of 
mediums. This I see is a critical agenda for developing an 
the immersive experience in a project; the graphic labeling 
of an idea is crucial to meeting that goal. 
In the past I have created logos for a range of business 
entities and products using various techniques, including 
pattern-making, however I never spent time to remember 
or reflect on what those techniques are. For the creation 
of the emblems in this PhD a specific process has been 
developed and identified.
I have always been drawn to the enclosed ornament and 
rosette compositions illustrated in Franz Sales Meyer’s, 
1957 book Handbook of Ornament.112 While these foliated 
ornamentation motifs reside in a rich history of European 
décor, some similarities can be found with the Japanese   
family crest (kamon). Take any number of the foliated 
motifs in the book and simplify them by smoothing the line 
work and stripping away the uneven shading, and similar 
characteristics to those found in the kamon can be seen. 
I also recognized that many of the motifs use leaves of the 
ivy plant. Looking closely at those simplified forms I saw a 
resemblance to the closed elytra, and hind leg and tarsal 
claw combination of the rear of the beetle. With these parts 
of the insect morphology identified I began to work through 
composition iterations, finally settling on a three-pointed 
star formation. I saw the emblem as an abstraction that was 
both decorative and anatomical with characteristics of an 
insect that avoided literal representation; it was connotative 
rather than denotative. A similar composition can be seen 
in the Tokugawa shogun’s kamon: three hollyhock leaves 
inside a circle composition (figure 187). The final design 
was not a logo, as it was not originally a device for selling 
or commercializing something. Rather it was an emblem 
that contained the base qualities of “insectness,” and an 
idea about what an insect represented, symbolically, now 
in the 21st century. This insect-based idea further grew into 
representing a model of social engagement through insects. 
Eventually the emblem stood in place of many projects in 
the PhD’s oeuvre: the Insect Pop-Up Shops, the Insectarium 
and the cover art for the Insectum Soundscape composition. 
Through reflecting on its use it became apparent that the 
design of the emblem embodied in itself another process of 
designing that I had not previously undertaken. It defined 
a mode of form-making that had repeatable steps with 
clear objectives. This process was reinforced further when I 
began designing a second crest.
In this second design I wanted to create an emblem for a 
pseudonym I made for an insect story writing experiment 
that I conducted on twitter. However, I was not interested 
in repeating the same aesthetic as the Insectum emblem, 
I wanted to test if there was another quality of insectness 
that I could pull from an image of an insect.
A bitmap image of a Mantodea, mantis was extrapolated 
and simplified into a vector representation. I rotated and 
arrayed it in a circle. I trimmed away and joined line work 
to arrive at another circle composition (figure 184, 185). In 
the end I chose to keep the line work intricate, even more 
complex than the illustrations in the Handbook of 
Ornament book. 
The design processes in making these two emblems 
represented a biological-ornamentation way of thinking 
that is now part of my kit of processes. It demonstrates 
a way of making (and seeing) two-dimensional form by 
analyzing and synthesizing the structure and shapes of an 
insect for iconic and ornamental effect. 
Within the shop projects, the combination of the shop’s 
name, emblem and taglines, created both a recognition 
and wonder in the viewer; which was meant to draw in the 
visitor without explicitly describing what their experience 
would be. 
112 Meyer, Franz Sales. Handbook
of Ornament a Grammar of Art Industry 
and Architectural Designing in All
its Branches for Practical as Well as 
Theoretical Use. New York: Dover, 1957.
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fig.188: Insectum Emblem, material exploration: early 
experimentation of three dimensional compositions 
using laser cut, timber emblems placed on various 
types of vinyl fabrics.
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fig. 192: A section title page from the book Insectum showing how the color yellow 
was used as a text accent.
fig.190: Content pages from the book Insectum demonstrating how the color yellow 
was used to create a hybrid dot leader.
fig. 191: The essay title pages from the book Insectum showing how the color yellow 
was used as ant shadows in this essay illustration.
fig. 189: “Circulatory System Architecture: in an open circulatory system, the 
blood is not enclosed in the blood vessels but is pumped into a cavity called a 
hemocoel and is call–ed hemolymphbecause the blood mixes with the interstitial 
fluid. As the heart beats and the animal moves, the hemolymph circulates 
around the organs within the body cavity and then reenters the hearts through 
openings called ostia. This movement allows for gas and nutrient exchange.”  
“31.1 Overview of the Circulatory System.” Texas Education Agency. Accessed 
1 January, 2014. https://www.texasgateway.org/resource/311-overview-
circulatory-system Illustration based on insect circulatory system by Reginald 
Frederick Chapman.
Hemolymph Circulating Medium 
The print media in this PhD and more specifically the design 
of the visual content in the Asakusa Insect Pop-Up Shop has 
been defined by a particular style guide governed by its 
color palette. As a project in and of itself, this style guide 
has focused on creating a cohesive visual look throughout 
all of the projects, influencing the graphic and print work, as 
well as the interior accents in the shops.
The color palette is composed of a minimal number of 
colors: yellow and greyscale.  The only primary color, yellow 
was chosen due to it being “reminiscent of the yellow 
color of insect hemolymph.”113 Dr. Andreas Vilcinskas 
at Applied Entomology at the University of Giessen in 
western Germany has codified this in the field of insect 
biotechnology through a series of books he has published 
on the subject.114
The choice of this palette was developed in 2015 with the 
design of the Insectum book. As a way to make section 
titles, hybrid dot leaders, illustrations and other elements 
in the design visually cohesive throughout the book, yellow 
proved to be a versatile color. Its hue provided a strong 
contrast against both black and white colors. This visual 
effect was useful with the posters in Asakusa Insect Pop-
Up Shop (figure 193). As many of the posters were text 
heavy, I used yellow to highlight areas where I wanted the 
reader’s attention to be placed first. In addition, I created a 
nine theme bar diagram (aligned with nine purpose-based 
themes of the shop, figure 124) that was placed along the 
bottom edge of each poster. I used the yellow highlight 
strategy to indicate which of the themes were being 
addressed in the poster.
The boldness and brightness of the yellow color was also an 
effective device for the shops’ signs. As used with the book 
cover design of Insectum, in both shops the black emblem 
was placed against a solid field of yellow. This was especially 
striking when seen from across the street, as was the case 
with the Asakusa Insect Pop-Up Shop. The shop sign stood 
out amongst the visual clutter of the adjacent buildings 
(figure 120). 
Yellow was also used primarily alongside white as interior 
accents in the shops: fabric, tape adhesive, pens, even  the 
choice of thread in the design of the shop’s lab coat (under 
development) helped to create the suggestion of a
“clean” or “sanitized” space. It even aided in the framing 
of the insect, which when isolated on a table, was brought 
to the foreground with greater visual strength due to the 
restrained palette. This I believe was even more effective 
in Asakusa, as it appealed to the fastidiousness and 
formalness of Japanese culture.
As the intent of the interior design of shops was not 
to replicate nature but rather present an aestheticized 
artificiality, yellow felt even more appropriate as it is rarely 
used in the decor of interior spaces. The connotations to 
infants, femininity, sugary delights and clinicians made the 
juxtaposition with insects even more startling. At the same 
time it had the effect of softening the animal, especially 
those beetles with hard, black chitinous shells.
As with most designers, color is an important element in 
the design of most things, however the challenge, especially 
for those working in an interdisciplinary mode, is how to 
create a palette that translates across mediums, materials 
and scale; yellow and greyscale together has proven 
to be effective.
113 “What is Yellow Biotechnology?” ZIB Loewe Center of Insect Biotechnology & 
Bioresources. Accessed 1 September, 2014. 
http://insekten-biotechnologie.de/en/ andreas-vilcinskas.html
114 Vilcinskas’s titles include: Insect Biotechnology (2011), Yellow Biotechnology I 
(2013) and Yellow Biotechnology II (2013)..
173172
P
O
STE
R
 1
P
O
STE
R
 2
P
O
STE
R
 3
P
O
STE
R
 4
P
O
STE
R
 5
P
O
STE
R
 6
イナゴを含む多くの
昆虫やその他多様な
節足動物の外骨格や
羽に見つかるバイオ
ポリマーの1種、キチ
ンである。キチンは、
地球上で最も豊富に
存在する再生可能バ
イオポリマーの1つ
である。
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我々は昆虫を考えるとき９つのテーマがあります：
コミュニティ、地域経済開発、バイオリージョン（生物本来の生態を活かす/
自然主体の地域づくり）, 昆虫のためのテラリウム , 昆虫フード, バイオミメ
ティクス（生物から学ぶ先端技術), バイオエンジニアリング(生物のもつ機
能を利用する技術), システムシンキングとコミュニケーション。
昆虫の形、動きおよび/
または構造を取り入れ
開発された製品やサー
ビスを推進していきま
す。今回のショップの装
飾は、バイオミメティク
スの一例です。ショップ
の壁の構造は、昆虫の
殻、キチンのミクロンレ
ベルの構造を表現して
います。
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佐藤商店 / 山形県
www.satoshoten.jp/lineup/inago.html
グリーンファーム / 長野県
www.green-farm.asia
伊那の幸　塚原信州珍味 / 長野県
www.tsukahara-chinmi.com
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ANTIBIOTICS
BADGOOD
世界人口が爆発的に増加している。
現在私たちの食糧源である畜産業は環境への負荷が大きく、
様々な問題をもたらしている。
その結果、農業は今、岐路に立たさ
れている。
そこで、国際機関は代替
となる食糧源を探し求め
ている。そして、ひとつの
答えに行きついた。 昆虫食だ。虫を食べるの
である。
昆虫は肉よりも多くのタンパク質を含むが、脂肪は
少ない。さらに、排出する廃棄物は家畜の300分の
1で、環境にも優しい。
その人気から、これ
からの食料資源の
有力候補なのである。
the pokemon 
heracross 
カブトムシは日本では
人気者だ。
子供はペットとして
も飼う。
大人は、闘わせて賭け事を
していた。
時にはキャラクターに
もなる。
私たちがある地域の境目について考え
るとき、普通は行政による区分に従いま
す。しかし、バイオリージョンという考え
方は、気候や植生にもとづいた、より自
然な区分を提供してくれます。
ところで、1つのオフィスビルにはたくさ
んの会社がありますが、それらのあい
だで交流があることは多くありません。
そこで、このバイオリージョンの考え方
のように、会社同士を有機的に結びつ
けることで空間を捉えなおし、ビジネス
の活性化を目指します。
バイオリージョン / BIOREGION
生物本来の生態を知る
自然主体の地域づくり
我々は昆虫を考えるとき９つのテーマがあります：
コミュニティ、地域経済開発、バイオリージョン（生
物本来の生態を活かす/自然主体の地域づくり）, 昆
虫のためのテラリウム , 昆虫フード, バイオミメティ
クス（生物から学ぶ先端技術), バイオエンジニアリ
ング(生物のもつ機能を利用する技術), システムシ
ンキングとコミュニケーション。
コミュニティ 地域経済開発 バイオリージョン 昆虫のためのテラリウム 昆虫フード バイオミメティクス バイオエンジニアリング システムシンキング コミュニケーション
fig. 193: South interior section with poster arrangement for the 
Asakusa Insect Pop-Up Shop: A series of six posters were designed 
with a specific style guide that integrated the color yellow.  
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fig. 195: Halifax-based entomologist Christopher Majka speaking about insects to the visitors in the Halifax Insect Pop-Up Shop.
fig. 194: Shinjiro Saeki, Director of e-ism, an edible insect science, NPO study group based in Tokyo speaking about insect food in the Asakusa Insect Pop-Up Shop.
Educating a Community 
In another project developed out of the shops, the creation 
of an educational space became an integral part of defining 
the Insect Shop experience. I explored how experts in 
various fields of insect-based research and production could 
interface with the shop. I envisioned the shop as a portal 
for those insect experts to disseminate and share their 
expertise with the public. The wish to build and foster a 
community through the shop is a deep desire drawn from 
the memory of growing up with my parents’ retail shop. 
While the design of a shop is in the service of motivating 
people to spend money, it can also generate occupancy; the 
desire to experience a novel aesthetic space can be just as 
strong as the desire to consume. Having an insect expert in 
the space sharing their research or work was an extension 
of that aesthetic. As with the main premise of the PhD, to 
reframe the insect through design, here I explored reframing 
the insect expert within the interiority of the shop.
In the Asakusa Shop that objective was to make scientific 
research both aesthetically intriguing and accessible to the 
public. Both weekends a PhD student in entomology gave 
a public presentation. The presentations by the two young 
researchers provided an opportunity to test the delivery of 
academic research to the general public. Shumpei Hisamoto 
from Waseda University and Shinjiro Saeki from Tohoku 
University delivered presentations in a manner that made 
their research accessible to the public; for Hisamoto this 
was the first experience to deliver this kind of presentation. 
I had requested that both present as if they were explaining 
their research to their grandmother and to engage the 
audience with questions throughout their talk. I asked them 
to consider what the larger implications of their research 
might be to society and provide speculative questions for 
the audience to contemplate. Furthermore, I requested that 
both spend time in the shop after their presentations to 
engage with the public.
Both Hisamoto’s and Saeki’s presentations were delivered 
in Japanese. They appeared to engage with the audience in 
a manner that I requested, as I could see people smile and 
nod, and they provided moments for people to answer and 
ask questions. In general, the audience enjoyed themselves 
(no one fell asleep). At the end of each presentation, people 
commented how interesting the topic had been. The expert 
presence in the shop, before and after their presentations, 
encouraged visitors to stay longer. Many visitors were 
motivated to learn more about the shop, asking questions to 
both the guest researchers and to me. This kept them in the 
shop on average another thirty minutes.
In the Halifax Shop, I was interested in how the expertise of 
a local entomologist could be made accessible to a younger 
audience. As the context of the shop was situated in a 
children’s community outreach event, it was requested that 
the scientific information about insects be delivered in a way 
that could hold children’s attention. Christopher Majka, an 
entomologist and director of Natural History Resources in 
Halifax, provided two presentations at different times during 
the morning operation of the shop. While his presentations 
provided an excellent detailed overview of insects and were 
well received by adults and teenagers, some young children 
left with their parent during the presentation. Future 
presentations given in a children-centered event context 
have to be under ten minutes in length and delivered in a 
language and style tailored to children six years of age 
and younger.
Throughout both shops I tested a range of strategies for 
delivering meaningful content about insects. While I have 
come to the realization that my main interest in visitor 
engagement is to provide the means and/or tools for them 
to develop, on their own, the knowledge and realization 
about the relevance of insects in their lives, the delivering 
of public presentations is appropriate for some contexts 
and permutations of the shop. For others, the experiential 
intentions of the shop’s design, and the tools, products and 
services it provides need to remain foregrounded.
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早稲田大学　先進理工学研究科　博士後期課程在籍
アリの行動を確率やシミュレーションを用いて研究している。
幼少より昆虫に魅せられ、小学生で読んだファ ブール昆虫記に強い影響を受ける。
大学入学後に数理生物学という学問領域や自己組織化という概念と出会う。
昆虫の中でも真社会性という特殊な生態を持ち、自己組織化とも深い関係を持つ
アリの行動を研究対象とする。
昆虫ショップ / Insectum Shop 
期間限定ショップ / Pop-Up Shop
住所/Address:
〒111-0042 東京都台東区寿３−８−４鎌田ビル
111-0042, 3-8-4 Kamata Bldg., 
Kotobuki, Taito-ku, Tokyo
アクセス/Access:
東京メトロ銀座線田原町駅徒歩５分都営大江戸線蔵前駅徒歩１分
5 minute walk from Tawaramachi-station, Ginza-line
1 minute walk from Kuramae-station, Oedo-line
連絡先/Contact:
email: group@actionfcv.com
3月19日(土）/ 15:00
20分のプレゼンテーション + 質問時間
プレゼンテーション内容:
アリってどんな生き物？
      アリの最新研究
~万歩計から孤独死まで~
アリたちの個性が社会を紡ぐ
久本 峻平
蟻の行動研究 
Shumpei Hisamoto
Ant Behavior Researcher 
我々は昆虫を考えるとき９つのテーマがあります：
コミュニティ、地域経済開発、バイオリージョン
(生物本来の生態を活かす/自然主体の地域づくり), 
昆虫のためのテラリウム , 昆虫フード, バイオミメ
ティクス（生物から学ぶ先端技術), バイオエンジニ
アリング(生物のもつ機能を利用する技術), システ
ムシンキングとコミュニケーション。
「アリ・コミュニケーションズ」
Ant Communication
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コミュニティ 地域経済開発 バイオリージョン 昆虫のためのテラリウム 昆虫フード バイオミメティクス バイオエンジニアリング システムシンキング コミュニケーション
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甘露煮にすると
おいしい
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食料生産への昆虫食の再導入がもたらす未来を
昆虫学と農学、美食学の観点から総合的に研究している。
2015年　神戸大学農学研究科　博士課程単位取得退学　学位論文執筆中。
テーマはトノサマバッタ養殖によるイネ科草本の新規利用法の提案
現在までに267種・415パタ ンーの昆虫の味を記載し、ブログで公開している。
一般向け科学イベントへの出展や昆虫食イベントの主催も行っており
サイエンスアゴラ2013ではサイエンスアゴラ賞受賞を受賞した。
昆虫ショップ / Insectum Shop 
期間限定ショップ / Pop-Up Shop
住所/Address:
〒111-0042 東京都台東区寿３−８−４鎌田ビル
111-0042, 3-8-4 Kamata Bldg., 
Kotobuki, Taito-ku, Tokyo
アクセス/Access:
東京メトロ銀座線田原町駅徒歩５分
都営大江戸線蔵前駅徒歩１分
5 minute walk from Tawaramachi-station, Ginza-line
1 minute walk from Kuramae-station, Oedo-line
連絡先/Contact:
email: group@actionfcv.com
3月27日(日）
15:00
20分のプレゼンテーション 
+ 質問時間
Locusta migratoria / トノサマバッタ
佐伯　真二郎
NPO法人食用昆虫科学研究会　
代表　情報科学修士 
Shinjiro Saeki
Director of Edible Insect Science Study Group (e-ism)
Master’s Degree in Information Science
我々は昆虫を考えるとき９つのテーマがあります：
コミュニティ、地域経済開発、バイオリージョン
(生物本来の生態を活かす/自然主体の地域づくり), 
昆虫のためのテラリウム , 昆虫フード, バイオミメティ
クス（生物から学ぶ先端技術), バイオエンジニアリン
グ(生物のもつ機能を利用する技術), システムシンキ
ングとコミュニケーション。
昆虫を食べる前にこれからの食事の話をしよう。
Before eating insects, let’s discuss the future of our meals.
ストプレゼンテーション
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21世紀は昆虫食が普及する
と予想されています。
今の気持ちで昆虫を食べる
かどうか、決めてしまう前
に、まずはこれからの食事
の話を考えてみませんか？
昆虫と対比して今の食事を
考えると、様々な問題が浮
かび上がってきます。
その解決手段として、昆虫
食はふさわしいでしょうか。
fig. 196: The poster promoting the public presentation by Shumpei Hasimoto, PhD student in entomology at Tokyo’s Waseda University, in the Asakusa Insect Pop-Up Shop. fig. 197: The poster promoting the public presentation by Shinjiro Saeki, Director of e-ism, an edible insect science, NPO study group, in the Asakusa Insect Pop-Up Shop.
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fig. 198: Creating a community: a moment with guests during a 
public presentation on insects in the Asakusa Insect Pop-Up Shop.
Brent Huber
SoundScape
fig. 200: A screen shot provided by 
Brent Huber of the construction 
of the Insectum Soundscape, music 
composition using Logic Pro X. 
The Insectum Soundscape is located on 
Sound Cloud. Web. 00:12:54. 
Accessed 15 March, 2016 
https://soundcloud.com/allegrotempo/
insectum-soundscape
© Brent Huber; courtesy of the artist.
fig. 199: The use of the Insectum 
Emblem to create a track cover 
art for the music composition.
Sound of Awakening
In my quest to include a wide range of modalities and 
collaborate with talented former associates, I recognized 
there was an opportunity to bring an ambient soundscape 
into the shop’s design.  Brent Huber,115 a music composer 
based in Tokyo and former colleague, created a composition 
for the Asakusa Shop. 
In this project I directed Huber to create an ambient, 
looping track that would embody a certain quality of 
insects without being overly literal and without becoming 
repetitive. I had known him for almost twenty years and 
was very familiar with his style of music composition. 
With his love of unique instruments, musical narratives 
and avant-garde ideas I was certain Huber would provide 
something very appropriate. The thirteen-minute insect- 
inspired piece mixes the kalimba and the TC-Perfomer 
synthesizer with insect sounds to bring a visceral proximity 
to a different concept of the insect.
This auditory component of the shop’s interior design 
provided one of the most unexpected factors to the Insect 
Shop concept.  This was due in part to the fact that I had 
not actually expected to have the composition; Huber 
would not be paid for the commission, as he was creating it 
as a favor. Typically he was very busy with his teaching and 
performance commitments, and as a long time friend and 
former colleague I could not pressure him to do this. In the 
end, not only did he finish the piece ahead of schedule, he 
also assisted with providing a sound system for the 
Asakusa Shop.
The overall effect was beyond expectation. While I had a 
hunch about the potency of insect sounds as ambient space 
makers, to have a composition fill the space, introduced an 
important auditory proximity to the concept of shop and 
the notion of insectness. At times it also transformed the 
programme of the shop. On occasion the space took on 
therapeutic connotations in association with individuals 
experiencing the Insect Viewing Apparatus. When a sole 
individual was in the shop lying down viewing insects
with the apparatus, the impression of the space shifted 
to a therapeutic function. Overall, this sound feature  
dramatically enhanced the shop’s overall immersive quality.
In the Halifax Shop the impact of the composition was 
diminished, due to the size of the room, the reflective 
surfaces and the larger number of people in the space, 
which kept the volume very low. From this experience 
it appeared that the composition was most effective in 
smaller spaces with fewer people in them.
While I had had experience with the emotional 
effectiveness of sound design in my previous lighting design 
work in modern dance and theatre performance, up until
the Insect Shop project I had not recognized that it could 
also be an important sensorial modality in my design 
practice. These shops were my first experience creating a 
full design concept for a retail space.
The illusionary and immersive qualities of this type of 
abstract ambient soundscape are very well suited to extend 
the ideas of biologically-themed experiences. A similar 
auditory strategy can be heard in the music composition 
by Noah in an animation created for a Tokyo zoo website 
designed by Haruka Misawa.116
Be it the physical experience of a shop or visual occurrence 
in a website, sound is an important element on many levels 
to communicate the importance of a biological entity in a 
project. It emphasizes that our first acknowledgment of
an animal is usually through the sound it makes, whether it 
is the buzzing of a cicada in the summer, chirping birds on a 
spring morning, or the alarm of a sudden bark from a
neighbor’s dog in the middle of the night. Our under-
standing of that animal is shaped by our imagination of 
something that typically cannot be verified by what we 
immediately see. This type of auditory experience shapes 
a great number of things about our understanding of 
ourselves in relation to such locators as place, season, and 
relationships. It is when we encounter those sounds again 
in new forms and compositions that the deepest recesses of 
our memories are activated. It is through the proximity to 
those memories that sound provides an unmistakable tool 
of vivid, illusionary potency.
115 Huber was an Apple Distinguished Educator based at The American School in 
Japan in Tokyo until February 2017, when he passed away from complications
brought on by pancreatic cancer. He had been a music composer and educator on 
the forefront of emerging technologies for more than 30 years. He was an early 
user of web-based platforms for global music composition collaboration. In 1992 he 
worked with educators in Germany and Australia to create compositions (sponsored 
by CSK/Sega and Yamaha) for the G11 Junior Summit. At the time of his untimely 
death he was investigating musical glove controllers and music composition 
software to create new curriculum and student-based compositions.
116 Misawa Design Institute. Ueno Planet|Movie. Japan: Ueno Zoological Gardens, 
2017. Web. 00.01:15. Accessed 11 June, 2018. 
https://www.tokyo-zoo. net/zoo/ueno/ planet/pc/
183182
projector
せんべい / senbei
Sweet バッタ / Batta
Cheese
松葉串 / matsubagushi
Choco Cups
Salty バッタ / Batta
Whole イナゴ /  InagoSweet バッタ / Batta
乳棒モルタル /pestle mortar
乳棒モルタル /pestle mortar
Salty バッタ /  Batta
Whole イナゴ /  Inago
napkins
おつまみ /otsumami
survey
fig. 204: Shinjiro Saeki preparing the insect food event for the closing party. This 
transformed the Asakusa Insect Pop-Up Shop into a laboratory. From the table, 
projected slides displayed Saeki’s research, as he prepared dishes in front of guests. 
While everyone enjoyed the party, they were taught about insect food and its 
relevance.
fig. 201: The selection of insect food products and books displayed in the Asakusa 
Insect Pop-Up Shop. 
fig. 202: A visitor adding a locust-based dry condiment (inago furikaki) onto rice in 
the Asakusa Insect Pop-Shop.  
fig. 203: Table diagram: the central communal table in the Asakusa Insect Pop-Up 
Shop was transformed into a performance platform for the placement of insect food 
for the closing party event. Shinjiro Saeki and I developed an insect based menu 
that was organized on the table. 
Entomophagy Lab
During the operation of the two shops, insect food products 
were displayed and samples were made available for 
tasting. Over the course of that time I also began attending 
insect food tasting events in Tokyo and cooking with 
insects on my own, creating basic recipes using a fine insect 
powder as a key ingredient. Between promoting these 
Japanese regional food products and developing an insect 
palate I recognized that all of these activities had created 
another project within my practice.
As part of the original list of nine purpose themes 
first introduced in the Asakusa Shop (page 122), the 
promotion of entomophagy, the eating of insects, was 
a critical medium to observe directly how people gauge 
their proximity to and communicate their perception 
of real insects. This mode of visitor provocation and 
transformation was a key proposition in the PhD: to 
explore people’s proximity and perception of insects. This 
engagement also provided one of the few opportunities to 
receive direct and immediate empirical data from the visitor 
while at the same time reintroduce this Japanese custom of 
eating insects which dates back to the 8th century.117
The Asakusa Shop featured regional insect foods, these 
included three different producers in Japan: a locust-
based dry condiment made by Sato Shoten from Yamagata 
Prefecture,118 bee larvae rice crackers produced by Green 
Farm119 and a range of marinated insects in soy sauce 
from Tsukahara Shinshū Chinmi,120 both from Nagano 
Prefecture. The shop also displayed books from leading 
Japanese figures on the subject of classifying edible insects, 
cooking with insects and creating insect food products: 
Shōichi Uchiyama,121 Mademoiselle Giriko122 and Fumimaro 
Kobayashi 123 were just few of those individuals. Lastly, 
the shop held a closing party, whereby I collaborated with 
Shinjiro Saeki,124 the director of an edible insect science 
study group to develop a menu that he presented in a 
mock-cooking class format.
Like the scientific research from entomology PhD students 
who I had invited to speak in the shop, I also wanted to 
make these products and literature aesthetically intriguing 
and accessible to the public.  As with one of the main 
objectives of the PhD, to reframe the insect through design, 
here I explored reframing the insect food product and the 
custom of eating insects within the interiority of the shop.
For the closing party, the shop literally took on the look and 
feel of a working laboratory. Saeki’s skill at engaging with 
visitors as he prepared simple dishes that complemented 
the party atmosphere created an effective platform for 
people to learn on their own while at the same time 
absorbing important information about this food source. 
The menu created was meant to minimize the possible 
disgust people might feel, meaning we did not serve food 
that presented a dish topped with a whole insect. Locust 
flour was primarily used in a variety of dishes combined 
with other ingredients. Figure 203 provides an illustration 
of the dishes that were offered and their location during the 
event. It appeared that everyone sampled at least one dish 
with mixed responses. The event provided an opportunity 
for people to sample insect food in front of other party-
goers. The experience for the guest to observe other people 
eating insects and having those same people watch them 
eat insects provided a way to gauge public acceptance of 
a taboo activity; this was a way to normalize this food. The 
simple social exchange was a powerful tool that made the 
shop an effective vehicle for providing the public their own 
insight about insects.
In general, people’s reactions during the four days to the 
variety of insect food products were mixed. Children were 
the most adventurous, willing to sample the various food 
types.  As participants moved up in age I found they were 
less willing to try. Middle-aged men and women appeared 
to be the most familiar with the notion of eating insects, 
however they were generally the least interested to do 
it. Insect food appeared to be stigmatized with ideas of 
poverty, unsophistication and uncleanliness.117 (“During the Taisho era there were 55 kinds of insects eaten! ? When you follow 
the history of Japanese insect food, it is surprising”) 大正時代は55種もの昆虫を食べ
ていた！？日本の昆虫食の歴史をたどると驚くべき実態が Accessed 11 July, 2018 
http://news.nicovideo.jp/watch/nw3661301
118 Sato Shoten, Accessed 1 March, 2016. 
http://www.satoshoten.jp/lineup/ inago.html
119 Green Farms, Accessed 1 March, 2016. http://www.green-farm.asia
120 Tsukahara Shinshū Chinmi, Accessed 1 March, 2016. 
http://www.tsukahara- chinmi.com
121 Shōichi Uchiyama, Accessed 1 January, 2017. http://insectcuisine.jp/?p=752
122 Mademoiselle Giriko, Accessed 1 March, 2016. http://mushikui.net
123 Fumimaro Kobayashi’s book (“The fishery market is interesting! - Ina [city] · 
Green Farm creates spirit and employment in the area.”) 産直市場はおもしろい!―伊
那・グリーンファームは地域の元気と雇用をつくる。2012. Municipal Research Institute: 
Shinjuku (Tokyo).
124 Shinjiro Saeki, Accessed 1 March, 2016. https://e-ism.jimdo.com
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Locust Flour Oatmeal Cookie
fig. 206: The poster for 
Station #2, Insect Food and 
Publication Station: this poster 
illustrated the ingredients in 
the homemade locust flour 
oatmeal cookie served in the 
Halifax Insect Pop-Up Shop. 
One quarter of a cup of locust 
flour was used in a batch of 
cookie mixture. As 1/4 cup 
equals just over 59 ml, and 
from one batch of mixture 
about 30 cookies are made, 
each cookie contained almost 
2 ml of locust flour. 
fig. 205: A screen shot of a Facebook posting by the parent of one of the children who visited the Halifax Inset 
Pop-Up Shop.
fig. 206
fig.207: The arrangement of food products at Station #2: an 
unopened bag of the locust flour; a small, white square china 
plate with a few locust flour oatmeal cookies displayed; and a 20 
ml measuring cylinder filled with 1.9 ml of locust flour, were all 
arranged as one display group. The measuring cylinder illustrated 
how much locust flour there was in each cookie. Along side of that 
was a small glass dish displaying samples of Japanese rice crackers 
made with dried bee larvae, produced by Japan’s Green Farm. 
Behind this dish was an unopened bag of the crackers. Behind 
all of these food items was a large closed translucent container 
filled with 60 locust flour oatmeal cookies, as well as small square 
disposable paper plates, napkins and metal tongs used to take the 
cookies out of the container and place on the plate. Above the 
table was a poster illustrating all the ingredients in the cookie. All 
of these items were explained in my role as tour guide. Visitors 
were informed that once they were finished with the Insect 
Viewing Apparatus (IVA) activity that they were welcome to return 
to this table and look through the books and sample the rice 
crackers. A cookie was served to each visitor at the end of the IVA 
activity. photo: Katherine Nakaska
In the Halifax Insect Pop-Up Shop, as the 
central purpose of the shop was to service the 
Insect Viewing Apparatus (IVA), the display 
and sampling of insect food was a minor focus 
for the visitor, however it was an opportunity 
to test how the visitor would respond to a 
homemade insect food product. 
There were three kinds of edible insect foods 
offered to guests: dried bee larvae rice crackers 
from Japan; the dry ingredient, locust flour; 
and homemade locust flour oatmeal cookies 
that I had baked. The crackers and locust flour 
were introduced during the tour of the shop 
and made available for sampling at the guest’s 
own discretion, while a cookie was directly 
served after the IVA activity had 
been completed.
All three edible insect dishes were received 
with mixed reactions. By the end of the day, 
there were still rice cracker samples remaining. 
A few people who did sample them in front of 
me commented on how good they tasted. I did 
overhear someone sharing their concern that 
bees had been used to make the food in light 
of reports of depleting bee colony populations. 
Small glass dishes filled with the locust flour 
were placed at Station #5 accompanied by 
disposable, wooden spoons. By the end of the 
day, it did appear that people had sampled 
the locust flour, however no verbal comments 
were directed toward me. Most cookies, 
once served, were not left behind uneaten. A 
posting on Facebook by a parent who visited 
the shop with their child stated, “my son loved 
the insect pop up shop… apparently the locust 
cookie was the greatest cookie he ever had.” 
A photo of the child eating the cookie in the 
shop accompanied this message. I believe this 
sentiment was shared with many children who 
visited the shop.
Regardless of the cultural context, this mode 
of engaging with insects provides important 
research questions for future shops: what can 
we understand from tasting an insect, feeling 
its texture in the mouth, smelling it in the 
mouth and digesting it into the body? What 
type of other events in the shop can be created 
to assist with normalizing this food product? 
How can historical customs be made evident 
and relevant? How can the interior design of a 
space promote and enhance the preparation 
and eating experience of insect food?
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BADGOOD
世界人口が爆発的に増加している。
現在私たちの食糧源である畜産業は環境への負荷が大きく、
様々な問題をもたらしている。
その結果、農業は今、岐路に立たさ
れている。
そこで、国際機関は代替
となる食糧源を探し求め
ている。そして、ひとつの
答えに行きついた。 昆虫食だ。虫を食べるの
である。
昆虫は肉よりも多くのタンパク質を含むが、脂肪は
少ない。さらに、排出する廃棄物は家畜の300分の
1で、環境にも優しい。
その人気から、これ
からの食料資源の
有力候補なのである。
the pokemon 
heracross 
カブトムシは日本では
人気者だ。
子供はペットとして
も飼う。
大人は、闘わせて賭け事を
していた。
時にはキャラクターに
もなる。
私たちがある地域の境目について考え
るとき、普通は行政による区分に従いま
す。しかし、バイオリージョンという考え
方は、気候や植生にもとづいた、より自
然な区分を提供してくれます。
ところで、1つのオフィスビルにはたくさ
んの会社がありますが、それらのあい
だで交流があることは多くありません。
そこで、このバイオリージョンの考え方
のように、会社同士を有機的に結びつ
けることで空間を捉えなおし、ビジネス
の活性化を目指します。
バイオリージョン / BIOREGION
生物本来の生態を知る
自然主体の地域づくり
我々は昆虫を考えるとき９つのテーマがあります：
コミュニティ、地域経済開発、バイオリージョン（生
物本来の生態を活かす/自然主体の地域づくり）, 昆
虫のためのテラリウム , 昆虫フード, バイオミメティ
クス（生物から学ぶ先端技術), バイオエンジニアリ
ング(生物のもつ機能を利用する技術), システムシ
ンキングとコミュニケーション。
コミュニティ 地域経済開発 バイオリージョン 昆虫のためのテラリウム 昆虫フード バイオミメティクス バイオエンジニアリング システムシンキング コミュニケーション
fig. 208: 
Insect food themed poster.
Japanese text translation:
Now we begin to identify all 
of the places in Japan where 
insects are being raised for 
commercial production. Do 
you know someplace where 
insects are being raised?
BioRegion 
Know the original ecology of 
living things.
Creating a community based 
on nature.
When we think about the 
boundary of a certain area, we 
usually follow the division by 
the administration. However, 
the idea of bioregion provides 
a more natural division based 
on climate and vegetation.
fig. 209:
Insect food themed poster.
Japanese text translation:
INSECT Pop-Up Shop Closing 
Party: 03/26 (Saturday) 
19:00–21:00
Come join the closing party for 
the Insect Pop-Up Shop!
Please bring your friends and 
enjoy talking about the future 
with insects!
Shinjiro Saeki (Representative 
of the NPO Edible Insect 
Science Study Group) has 
prepared a special menu for 
you to sample insect food.
The menu:
Locust Chocolate Tarts
Locust Flour Cracker
Cheese Sweets Dusted with 
Locust Flour
Enjoy the insect music 
composition created for the 
Pop-Up Shop by composer 
Brent Huber.
We are already preparing for 
our next opening in November. 
Let’s share ideas about what 
interesting things we can do 
together with insects in the 
next Pop-Up Shop.
Where in Tokyo will the Insect 
Pop-Up Shop open?
Thank you to everyone who 
has supported the first Insect 
Pop-Up Shop. 
We are excited to see you 
again in November!
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fig. 210: Performing the Insect Viewing Apparatus (IVA) 
activity: placing the IVA over the head of a child visitor 
was one of many steps in this role in the Halifax Inset 
Pop-Up Shop. photo: Katherine Nakaska
The Performative Persona
The perfomative persona was the last project to be identified within the suite 
of Insect Shops projects. Its late identification in the degree is an example of the 
depth of unidentifiable practicing that existed in these two retail laboratories 
and the value of time spent reflecting on what exactly it was that I was doing in 
these spaces.
As a designer of a wide range of things, the last thing I had expected when I set 
out to develop the Insect Shops was to identify myself or rather my peformative 
persona in the shops as a project in and of itself. It is true that I had spent time 
planning what I would say in the shops and how I would engage with the public, 
especially in preparation of the Halifax Insect Pop-Up Shop. This was also the 
case with development of the Insect Viewing Apparatus (IVA) activity. However, 
I believed that this was of no consequence in the face of the larger project 
objectives defined by the design of the physical interior of the shops and their 
supporting elements. The necessity to consider this as a project was reaffirmed 
by favourable responses received by those who attended my work-in-progress 
presentations during the course of the PhD. At the end of those public events 
it had been relayed back to me that an energetic persuasiveness was positively 
communicated when I spoke about the work. Coupled by complimentary 
comments made by colleagues at NSCAD University, who observed my shop 
persona in the Halifax Shop, and my attendance at an exciting presentation on 
architecture by the exuberant Winy Maas of MVRDV, I recognized that I needed 
to address this performative persona as a project within the interior design 
of the shop.
In some respect, making this decision was not entirely a surprise. As an 
undergraduate student in fine arts I was active in the performance art 
community at the University of New Mexico, eventually writing and performing 
two of my own art pieces. There were moments when I was working through 
the initial trial-and-error delivery of the IVA activity in the Asakusa Shop that I 
was reminded of similarities to those early undergraduate art projects, however 
for that exact reason—this was not an art project—I paid little attention to its 
relevance beyond the immediacy of crafting the task at hand.
Within both shops combined I have identified at least six types of performative 
roles. These were performed at various strengths depending on the shop. It was 
in Halifax that a number of these roles were identified.  This was due in part to 
my limited engagement with visitors in Asakusa because of my minimal Japanese 
language ability. In Halifax a pronounced amplification of my interaction with 
visitors came to be. Within my performative persona those roles were: greeter, 
host, promoter, instructor, tour guide and IVA operator. In all of them I was aware 
that I was not just using language to communicate to create a specific effect, but 
the movement of my body and the clothes that I wore.
fig. 213: Performing the role of 
promoter: in discussion with Motoko 
Hana Tanaka at Table #1, the central 
communal table in the Asakusa Insect 
Pop-Up Shop. photo: Masaki Onishi
fig. 211: Performing the role of shop 
tour guide: introducing a replica 
Chinese cricket cage to visitors at Insect 
Habitats, Station #3 in the Halifax Insect 
Pop-Up Shop. photo: Jose Lopez Vega
fig. 212: Performing the shop 
instructor: assisting children during 
the drawing exercise at the Post IVA 
Activity, Station #5 in the Halifax Insect 
Pop-Up Shop. photo: Jose Lopez Vega
125 The White Limousine Yatai
by Atelier Bow Wow, 2003. Accessed 
1 July, 2018. http://www.bow-wow.jp/ 
profile/2003/WhiteLimousine/ index.
html
126 Originally this event was viewed 
in a video clip provided on a website, 
however this video is no longer 
available
The role of greeter was the most important and difficult 
of the six. As the overarching programme of the spaces 
was promotional I was aware that if there was nothing for 
people to buy or for me to sell, a different strategy of initial 
engagement had to be created; I saw this as an act of artful 
persuasion of some imprecise dimension. How to build 
an almost immediate rapport was the central objective of 
this role, because within that limited encounter a spark of 
interest had to be created that would necessitate the visitor 
to spend time in the shop.
As host I communicated a general concern for the well 
being of the visitor, as well as ensuring that they were 
properly acknowledged and attended to. I was interested 
in how one could control an event by maintaining a 
formal level of reverence for a guest, ensuring that they 
understood what the behavioural expectations were while 
gaining their trust that their needs would be addressed.
This role was catalytic in that it precipitated unexpected 
behaviour in the visitor that had to be read quickly and 
responded to positively and appropriately.
As promoter my role was primarily didactic in that I was 
describing the aims and objectives of the shops, the physical 
elements in it and general information about insects. It was 
necessary to construct a number of brief, meaningful and 
memorable descriptions that gave the visitor the ability to 
easily accept that information and choose to make it their 
new knowledge.
As instructor my role was directorial, where the need 
to give specific and direct instructions was paramount. 
Furthermore, the ability to briefly explain what the 
expected outcomes were and how they were relevant to 
participant experience in shop was critical. Lastly, it was 
necessary to quickly find some aspect from the outcome of 
the visitor that could be positively commented on. As the 
setting for the instruction was a shop and a visitor’s time 
in it was a choice of how to spend their free time, it was 
important to remember that the shop was not a learning 
institution and at whatever level the visitor chose to engage 
with the activity was enough to have it acknowledged as a 
valuable experience.
As tour guide a narrative was created through a sequence 
of short explanations about the shop’s features. These 
were shared in tandem with an appropriate pacing through 
the space. This too was a didactic and instructive role. At 
certain points information needed to be explained to the 
visitor, as well as clear instructions given on what to do and 
not to do.
Lastly, the role of IVA operator was a unique role in the 
shops.  As discussed in the previous section on the topic of 
the Insect Viewing Apparatus, a series of steps were created 
that were instructive, attentive and clinical in nature. 
Because of the vulnerable situation that participants placed 
themselves in when they agreed to take part, sensitivity and 
respect were directed to them. 
The volunteer staff was also directed to take on similar 
performative roles. I instructed them to play various roles 
in the shop including maître d’. I saw this role in particular 
as one of the most critical, outside of my own. The 
management of the waiting line required the person to be 
both instructive and promoting: explaining to people why 
they must wait and what it is they are actually waiting to do.
In the general operation of the shops, all these roles existed 
throughout the day at various levels of intensity. Much of 
my understanding of how to perform these roles came 
from watching my parents run their shop, and from my own 
working history: a decade of working hospitality; a one-year 
stint teaching children under eight years of age; summers 
working in a theme park; and years of instructing a wde 
range of age groups. These types of one-on-one and group 
social engagements are the backbone of event design and 
are vital to crafting a specific experience for the visitor.
Designers who have incorporated the role of host into their 
practice have inspired me. Those from Japan have provided 
the most vivid examples, they include the architects Atelier 
Bow Wow who created The White Limousine Yatai (mobile 
food stand), for the Echigo Tsumari Art Triennale in 2003.125 
This was a portable platform for the architects to host 
a number of event meals inside their structure. Hiroshi 
Sugimoto converted part of his apartment into a small 
izakaya (food bar), that he designed.126 The experience was 
only open to a few select guests, and was intended to not 
only be about the space and food Sugimoto created, but 
also about the guests’ experience of Sugimoto himself as a 
“host.” The aesthetic of a performance persona was created 
in tandem with the event and space.
My role in the shops and more specifically in the Halifax 
shop was a critical component to the overall experiential 
dimension of the shops’ interior design.  It not only created 
a number of important engagements with the visitor, it also 
helped to craft peoples understanding of what they were 
doing and why, and even more important it allowed them 
to feel a personal connection to the shop itself, ultimately 
convincing them of the necessity of the shop.
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fig. 215: “First time to see, touch, and be friends with...”: a visitor 
leaving a message and drawing in one of the notebooks in the 
Asakusa Insect Pop-Up Shop. Has she had an experience that has 
given meaning to her time in the shop?
fig. 214: A visitor reading a poster in 
the Asakusa Insect Pop-Up Shop. Has he 
found a purpose of the shop to anchor 
his experience?
Shop Purpose Epilogue  
One of the main issues to arise during the operation of the Insect Shops was its overarching 
purpose and how the media, activities, display food and books, and speculative products 
and services were supporting that objective. While the Halifax Shop had been successful 
in defining its purpose, due in part to what had been learned previously, the Asakusa Shop 
had overwhelmed visitors with its wide-ranging topics and activities.
As the first shop to open, Asakusa struggled to communicate its purpose.  This was not 
due to a lack of ideas, but rather too many ideas all competed for equal attention. The nine 
purpose themes that were presented in the shop created confusion amongst visitors. From 
those who were close associates, the question was repeatedly asked,  “What exactly is this 
shop meant to do?” 
At the time it was my desire to explicitly present the depth of potential in the shop 
concept, I believed that there could be a range of things taking place in the shop. It had 
escaped me that with no single activity or experience for the visitor, it would be difficult 
for them to anchor their time to a particular understanding of the shop. People could 
sample insect food, play with insects, look at books on insect food cuisine or experience 
the Insect Viewing Apparatus, but what was the main purpose?  It had been misguided 
to think that simply promoting the insect across all of these interactive levels with an 
underlying message that their current uses were helping to address serious environmental 
problems facing the planet would be accessible to the public. Even those levels proved 
to be problematic at times, as some visitors questioned the rationale of the shop’s mixed 
programme. Comparisons to other animals were used to illustrate a perceived incoherence 
of the mixed product categories and services being promoted. “Would you want to buy 
pork in the same place where you would buy a pet pig?” asked one visitor.
Once the four-day run of the shop ended I was no closer to answering the previous 
concerns, and I still could not imagine the shop having had a singular purpose or 
programme. However, this ambivalence to the visitor queries released new ideas about the 
shop concept. A larger image of the shop emerged that I had not anticipated at the start of 
the project—couldn’t the shop exist in a variety of stand-alone programmes? Couldn’t there 
be a shop dedicated to insect food, another as an insect bookstore and another catered to 
the insect pet industry? In fact, couldn’t there be more than nine themes?
Instead of one shop that would embody it all, there would be a series of different shops 
spread out across the city, and some would have a hybrid programme. The shops would be 
similar to different castes in an ant colony, each one with their own unique job, all acting 
like a superorganism under the objective of one central bearer. This fluid framework would 
allow the shop to become what it needed to be based on the contextual factors of the area. 
Bringing those factors to the foreground would also allow the shop to be an expression of 
the neighborhood it occupied. Each shop would cater to certain needs and in turn develop 
a particular following, this would allow some people to prefer one shop over another. As it 
would be known to be a part of a network of different shops connected to a philosophical 
position about the insect in the 21st century, the conceptual anchor would make this 
company stand out over other insect shops.
This description of a future system of insect shops is an example of how I negotiate and 
find opportunity from the dissonance in a project. The feedback loop from any number of 
sources can release potential not previously apparent.
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A Shift
This PhD began as an investigation in how to use design to create a different appreciation of 
insects through an understanding of how we perceive and manage our proximity to them. In 
the process of understanding how I was undertaking this objective through design, the focus of 
the research shifted to include unpacking how I, in general, work as a designer and how was I 
using design to carry out this designed-based insect research. This self-referential investigation 
brought to the surface two key proclivities: reveal and immersion. These both have been innately 
embedded in my work for more than two decades irrespective of the subject or medium of a 
project. They were also the key underlying strategies to instigate reactions from the public in the 
key projects of this degree.
The process of pinpointing these inclinations was a circuitous journey that began with an analysis 
of four projects from my commercial design practice, actionfindcopypaste, discussed in Chapter 2. 
This investigation drew out a number of key reoccurring characteristics. It defined how I had used 
color, material and space to name a few. While these attributes were also apparent in the work 
of the PhD, as whole they were used to create a broader effect that had yet to be articulated. It 
was in the pointed objective of the PhD—to inculcate people with a different understanding and 
appreciation of insects—that I began to reflect on the completed work from this vantage.
Furthermore, I began to recall other past projects and experiences that provided deeper 
precedents emphasizing a reveal and immersion. This occurred in work stretching back to my 
undergraduate degree, as well as in family events. The earliest example of this was in the lighting 
design assignments created during my undergraduate degree, also discussed in Chapter 2. These 
assignments allowed me to feel a particular kind of engagement between light and music. I could 
create the illusion that an element in a static installation was being coaxed to move, emerge, or 
disappear by a melody or riff. I could command, hidden from behind the dimmer board when 
exactly to reveal  a part or the entire character of the installation. This inclusion of music, created 
the immersion that was the closest thing to magic.
With this deeper level of scrutiny, it is important to explain the claim that reveal and immersion 
are innate to the character of my work. By this I mean to say, a self-conscious effort to design 
in a way that literally represented reveal and immersion has always been absent. While I am 
consistently aware of exactly what the outcome of a project should be, the underlying visceral 
and reflective objectives127 have been to provide people with an experience of memorable value.
As these propensities have been identified at the end of the PhD, I have reflected across five 
major projects: the Insectarium, two Insect Pop-Up Shops, the Insect Viewing Apparatus and the 
Yasubei Terrarium, as well as an additional eight, all created during the course of the degree. In 
this inward process of analysis I have identified both the continuity with the previous oeuvre 
and the current key moments that shape a new articulation of the practice—a focus signaling 
a shift from believing the insect subject to be the origin of such modes, to the formation of an 
understanding that the new articulation of the practice is rooted in a much deeper place of 
innate engagements.
In the following two sections I elucidate reveal and immersion, providing examples and anecdotes 
that outline the significance of these two modes of designing.
127 Doug Borwick, former President of the U.S. Board of the Association of Arts Administration 
Educators, describes the difference between reflective and visceral art as “[Reflective] Works 
emphasizing depth of content challenge the mind and spirit and offer rich rewards for repeat 
exposure to them. [Visceral] Works emphasizing immediacy of impact are designed to have a 
profound and immediate effect upon the perceiver. Accessed 18 July, 2018.
http:// www.artsjournal.com/ engage/reflective-art-visceral-art/
197196
fig. 216: Anecdote: a seminal moment in the PhD.
Towards the end of the PhD I stepped out of the research to organize a family event. 
It was here that I not only recognized the importance of the “reveal” to the way that I 
work as a designer, but also how reveal is a technique that gives people the ability to 
develop their own understanding of something. 
I was given the task to organize a surprise party for a family member. In addition 
to the typical strategies used to shock the person for whom a party is being given, 
I booked a private music event that had a large impact on everyone who attended. 
Within a few days after the party the significance of the series of events 
became apparent. 
As the party was situated in a large two-story house, the setting provided the perfect 
opportunity to take advantage of a large veranda as well a rear entrance to the front 
of house. This spatial configuration of the house provided an opportunity to introduce 
something that would reveal itself from a point of visual concealment. 
I had organized an eight-piece Mexican Mariachi band to perform on the evening. 
I requested they park on a street behind the property and walk a short distance to the 
front of the house for all to see. It was at the instance when they were revealed that 
a seminal moment in the PhD occurred. It not only surprised all of the guests, but 
me as well.
As the guests finished their meals, relaxing, they began to hear the Mariachi band 
playing in the distance. Because the sound was coming from behind the house they 
could not identify the source. Guests began asking each other if they could hear the 
music. They speculated where it was coming from, one guest said, “someone in the 
neighborhood must also be having a party!”  Then from along the side of the house—
in what felt like out of nowhere—the Mariachi band in single file formation appeared 
and began to walk off the dusty path onto the gravel driveway. Dressed in traditional 
black outfits with sombreros three guitarists, three violinists, a trumpet player and a 
singing band leader, played a traditional Mexican song. The level of surprise was so 
intense that some guests were brought to tears. After completing their grand entrance 
the band leader addressed the group and then continued playing for an hour.
Because it had been unexpected, completely out of place, and very theatrical, it felt 
otherworldly.  All the guests had to make it a point to tell me how shocked they had 
felt when they saw the band. One guest on social media wrote, “How lucky I was 
to be a part of this evening. Every little piece came together to make for a perfect 
celebration.“  Another individual, related to one of the guests, commented, “I heard it 
was quite the special soirée…” and in response to a related post on another musician’s 
version of a song that had been performed, a guest commented “I got to see…. —
sobbed through the entire performance—pretty much like I did the other night on your 
deck! “ The “other night” was in reference to the night of the party.
The significance of the reflection on this event provided one of the most salient 
moments in the PhD. It represented the deep seeded desire to create momentary shifts 
in other people’s reality, irrespective of what I make as a designer. It also unveiled a 
technique of engagement that had been eluding me—which epitomized the problem 
with the Asakusa Insect Pop-Up Shop. The success of this party was not based on 
over-defining the aims and objectives of the gathering, but rather providing the space 
for guests to gain their own understanding of the unfolding event. This was a critical 
breakthrough in recognizing an important technique of engagement.
Reveal
For many years creating experiences that present a project in which 
the intent of its use, its size or what the thing actually is, is not 
immediately understood has thrilled me. This does not represent 
how something should look or a particular type of object, rather it is 
a mode of interaction and exchange. It is an approach to non-verbal 
communication that I remember having first heard described in art 
school.  It was during a lecture by the American media arts critic Gene 
Youngblood, who explained how the most effective art is that which is 
first unknown. Its presence demands the viewer have a dialog with it 
to comprehend it. He would state, “If you present something that the 
person already believes they understand then the person stops thinking 
and you have failed to communicate to them.”128
For a work of design, bewilderment is effective only so far. If you do not 
have an initial “hook” to bring audiences into an object or environment, 
nothing can sustain the time needed for a person to uncover or to have 
the reveal uncovered for them. This “hook” is an initial visual impact of 
some immeasurable significance that a project must have on the viewer, 
such as walking up the stairs and coming upon the micro-theatre of the 
Insectarium framed in the wall of the stairwell or noticing a beautiful 
glass vessel—the Yasubei Terrarium—on someone’s dining room table, 
only to realize on second glance that an exotic beetle inhabits its interior.
In my design work I have defined this mode of non-verbal 
communication as a reveal. It is a characteristic that represents two 
strategies of effect: one is initiated out of an ambiguity in the thing 
presented, while the other provokes the user to believe that what is 
in front of them is fully known. In both cases, there is some level of 
surprise when an unforeseen aspect of a project is finally revealed. 
In literature this is a plot device; it is also a narrative structure in 
magic acts.
 
I believe reveal can act as a catalyst for discovery. No matter how large 
or small the device used to create this effect, whether a form concealed 
in another form, a hidden mirror revealing the unexpected or a space 
from which the extent of a structure and envelope is not immediately 
identifiable, these strategies provide an important experiential catalyst 
of self-directed discovery. These effects can provide a small moment 
where reality shifts, penetrating the consciousness of the viewer/
user and embedding an experiential memory with lasting impact. In 
the work of actionfindcopypaste: the Desire for Magic Book, the Aigle 
Window Display, the Setsuden Light Fixture and the Kirin Beverage Cans, 
I recognized I had been attempting to create these moments with a 
range of design characteristics. The following is description of those 
six characteristics:
128 I was enrolled in Gene Youngblood’s course ARTS529/Experimental Video in the Spring 1990 
term in the College of Fine Arts at the University of New Mexico in Albuquerque, New Mexico, U.S.A..
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MUJIアプリには機器の“寿命”がきた際のリサイクル方法も掲載しています。消費者は懐中電灯とベー
スを素早く解体でき、既存のリサイクルセンターに送付することが可能です。アプリを経由してリクエ
ストを送ると、解体した部品を入れる返送箱が自宅に送られてきます。箱が自宅に届いたら、あとは
箱の中のラベルの指示に従って部品をいれ、リサイクルセンター宛に郵送するだけです。
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fig. 217: Desire for Magic, 2010. The vinyl dust 
jacket pulled away from the book. A deformation 
of the object’s color and materiality.
fig. 220: Kirin Beverage Can #1, 2015 (speculative). 
Illustrating a nesting technique for packaging design.
fig. 223: Aigle Vitrine #5, 2010. Oscillating pools of 
water, lit from underneath with LED lights to create an 
illusion of movement. photo: Steve Farmer
fig. 221: Aigle Vitrine #5, 2010. The nesting of 
components in the installation. 
fig. 224:Kirin Beverage Can #1, 2015 (speculative). 
Components that create the pressure valve separating 
the hot water from the dry tea leaves.
fig. 219: Setsuden Light Fixture, 2012 (speculative).  
Functionality communicated through grabbing the 
flashlight handle. photo: Steve Farmer
fig. 222: Desire for Magic, 2010. Composition of the 
book’s eight title pages using three layers to create 
spatial depth. 
fig. 225: Aigle Vitrine #5, 2010. Combining metallic 
vinyl cut stripes with the reflection of oscillating 
water to create the illusion of motion and climate. 
photo: Steve Farmer
fig. 218: Setsuden Light Fixture, 2012 (speculative). 
Recycling scenario: a disassembling technique for 
eliminating all glue and fasteners in the design of the 
flashlight components.
a) Many of these projects had a haptic narrative embedded in them. Through the 
accompanied behaviour of an object, something new about the thing itself, the user, or its 
relation to a particular culture could be revealed; what would first be visually unidentifiable 
would be understood once grasped and put into use. This type of engagement could be 
seen in the handle of the flashlight in the Setsuden Light Fixture or in the cups of the Kirin 
Beverage Cans.
b) The deformation of an object’s color and materiality was an important characteristic of 
the work. The use of transparent and translucent materials against particular colors created 
an ambiguity and wonder in the visual and physical experience of the object.  For example 
the use of translucent vinyl for the dust jacket on the Desire for Magic Book demonstrated 
a diffusion of color and form through material translucence.  The aerated water lit from 
underneath, its transparent pools in the Aigle Window Display provided refracting and 
oscillating patterns on the back walls of the display windows.
c) Creating ambiguity in the form of a product defined another approach to designing. 
In projects such as the flashlight and charging base station of the Setsuden Light Fixture, 
and in the merged structures of the cups and cans of the Kirin Beverage Cans, I sought 
to make forms whose definition and function were not immediately recognizable, but 
compelling enough to cause wonder. The expectation was that through such wonderment 
an engagement with the forms would unfold and their function to the user would reveal the 
extent of the product’s use.
d) A particular arrangement of physical elements was created to better use a finite amount 
of space and manifest an experience of indirect access. Nesting strategies provided 
a density of arrangement and generated an economy of space. This type of object 
configuration was typically based on the deconstruction and reassembling a larger solution, 
not creating puzzles for the sake of complexity. This design technique was used in different 
capacities in both the window display for Aigle and in the beverage can for Kirin.
e) Visual-spatial illusions were another design strategy defined in the practice of 
actionfindcopypaste. For example, visual ambiguity and wonder in the title pages of the 
Desire for Magic Book were generated through juxtaposing three levels of two-dimensional 
visual space: background, middle and foreground. In addition, climactic and motion depth 
illusions were created on the back walls of the installation for the Aigle Window Display.
f) Lastly, I found that adding moving parts helped to create another level of reveal.  These 
features provided an opportunity to solve mechanical problems in a way that engineers 
demonstrate—a mode of precise and technical resolution. Fasteners, threads and hinges, to 
name few, were attractive mechanisms to bring surprise to a design’s form and function. In 
the Setsuden Light Fixture project the threaded features provided a hidden procedure 
to easily disassemble the flashlight. This same feature was also used in the Kirin 
Beverage Cans.
In all, these approaches to color, materiality, form, nesting, spatial illusion, haptic function 
and mechanisms provided the most recent cumulative evidence of a preoccupation with 
the reveal prior to commencing the PhD. A number of these approaches continued to be 
used in the new body of degree work. They provide important moments that allow people 
to develop their own understanding about the insect of their own accord, when in front 
of them, as well as when I personally accompany that work. This provides another type of 
engagement with the insect, a didactic mediated approach.
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fig. 228: Yasubei Terrarium (with Chalcosoma atlas), 2017. Removing the lid with the 
two ventilation/finger holes. photo: Steve Farmer
fig. 227: Insect Viewing Apparatus, 2016. A visitor viewing the Chalcosoma atlas, 
Atlas beetle in the Asakusa Insect Pop-Up Shop.
fig. 226: Insectarium (with chassis tube and terrarium), 2016. Inspecting a Manduca 
sexta, blue hornworm in the reconfigured office. photo: Katherine Nakaska
In the Insectarium a visual spatial illusion, ambiguity of form, and nesting of objects can 
be seen embedded in the design, albeit on a larger scale. These characteristics have 
provided the experience of reveal at various levels in relation to both the micro-theatre and 
reconfigured office.
As I occupied the reconfigured office space daily, I could hear people at the stair landing 
window discussing what it is they were looking at. For people who saw the micro-theatre 
for the first time from the landing they were unable to discern what the actual form and 
structure of the Insectarium was, and how far the installation behind the window opening 
extended. When the micro-theatre was open for public presentations, it provided an 
opportunity to respond to that bewilderment by explaining to viewers the purpose of the 
installation; such occurrences created important teaching moments.
The structure of the Insectarium was developed to have an additional function as a mass 
of volumes that insect terraria could be embedded within. The hidden configuration of 
the terraria and its ability to move in and out of the tube provided endless moments of 
surprise to first-time visitors. Once removed, the insect-filled terrarium usually led to a 
discussion about the insects inside the box, including their commercial application and 
cultural associations.
The Yasubei Terrarium had moments of visual-spatial illusion in both its initial design and 
in the finished product. Mirror finishes were originally specified in two areas: the bottom 
of the interior of the vessel and the shafts of the insect tray. The role of these mirrors 
was to provide views of the insect that normally were not seen. The interior bottom was 
to provide a reflection of the underside of the insect, while the shaft created a distorted 
reflection from its convex surface, resembling a fun house mirror.
The terrarium design also incorporated haptic functions in various locations. Three holes 
located at the top of the lid at one moment appeared to be ventilation openings for the 
interior space and at the next provided functions for ease of use: the two outer holes 
provided finger slots to grasp the lid, while the center hole was an alignment tool for the 
central shaft of the insect tray.  Additionally, knurling features were proposed on two areas: 
one on the lid, the other at the bottom of the vessel. The fabricator could only apply these 
to the lid. Both were to function as indicators of where to grasp the terrarium’s
components with two hands.
The Insect Viewing Apparatus used a visual-spatial illusion as the main characteristic of its 
reveal. The mirror, which was placed underneath the lid of the insect carriage, was a feature 
that was not explained before the person experienced the apparatus. It was not until this 
apparatus was placed over the eyes that they understood the full experience of viewing the 
insect from three simultaneous orientations.
In all three of these projects the ultimate reveal was the insect itself.  The Insectarium 
revealed the animal in relation to the concept of mass rearing within the architecture of 
the installation. The Yasubei Terrarium revealed the insect as a pet within the décor of the 
house and the Insect Viewing Apparatus revealed not only a unique vantage point of the 
animal and its manner of movement, but it also revealed a juxtaposition with the “self.”
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fig. 229: Untitled, 1989, Chromogenic print
fig. 230: Navel Officer, 1990, Chromogenic print
Located in the permanent collection of the New Mexico State University, University 
Art Gallery. Accessed 1 January, 2015. https://uag.nmsu.edu/prints-1990-2000/
fig. 232:  The Wiz, 1998, lighting design and set design (Frank Gehry inspired apron 
extension platform structures). Client: The American School in Japan, Tokyo
fig. 231: Untitled, 1992, Steel rod, Neoprene, 63 x 63 x 100 cm
Immersion 
As the second critical aspect of my practice identified in 
tandem with reveal, immersion has innately been present 
in my practice for many years. The preoccupation with 
embedding immersive characteristics in my work has 
uncovered a particular interdisciplinary mode of spatial 
and social engagement. In this PhD this mode has been 
used to generate public interaction at multiple levels that 
brings people into a different experience and understanding 
of insects.
I clearly remember coming upon this as a mode of image- 
making during my undergraduate photography work.  
Inspired by the art photographer Patrick Nagatani I 
constructed elaborate sets for the camera that either took 
up one end of a room or were contained in a maquette. 
In this group of black-and-white and color photography, 
there was an intense interest in creating imaginary, abstract 
three-dimensional compositions that used a number of 
devices to spatially draw the viewer in. Short depth of field, 
long exposure, transparent material, and unusual placement 
of lighting were the techniques used to construct an
immersive visual space.
In this work there was a visceral association never 
articulated, but sought after as I removed the camera and 
brought the scene, objects and human behavior to the 
foreground of the practice. Performance art, sculpture 
and lighting design (as discussed in the previous section) 
became the forms of expression for which immersion was 
central to the emotive experience of the work.
Immersion was a lush cloud that enveloped a viewer in an 
aesthetically-rich experience (figure 229) with moments 
of thin conceptual provocation, as seen with the 1990 
photograph titled Navel Officer (figure 230).  As I moved 
out of an art-based practice into design, immersion 
became conceptually driven as the balance between target 
audience and need were negotiated, as seen with Aigle 
Window Display. Now, with the PhD this has swung in 
another direction towards a socially-conscious approach, as 
speculative applied provocations.
Throughout my life retail and hospitality environments 
have inspired me. Japan has provided many of the 
most memorable experiences in my adult life. From 
traditional inns and restaurants to boutiques and Japanese 
sweet shops, the mix of unique products and services 
accompanied by highly crafted interiors are activated by 
unprecedented congenial modes of hosting. 
At a very young age I took notice of the power those 
commercial environments had on thrilling people. As a 
child living in Los Angeles, whenever relatives from outside 
the state would visit, Disneyland was at the top of the 
list of sights to see. I vividly remember the thrill of being 
immersed in the theme park experience, as well as watching 
the excitement of aunts, uncles and cousins walking Main 
Street for the first time—witnessing their excitement 
was invigorating. The fact that we were showing them 
something that they had not experienced before and the 
fact that my family was making that introduction made 
me feel special.
When we returned to New Mexico in 1974, my parents 
opened The Wearhouse (see Chapter 2). The overall impact 
that the store had on me was extensive. While at the time 
I was too young to understand the full significance of their 
creation, the shop had meaning. I was aware it stood for 
something special to many people who shopped there and 
it had presence in the wider community. When I began to 
design the Insect Shop many of those memories began to 
return; I remembered the immersion into and the sharing of 
those entertainment and retail worlds.
In the work of actionindcopypaste the desire to create 
immersive worlds was at the center of the Desire for Magic 
Book and the Aigle Window Display. At the start of the 
design of the book, an interactive, light-emitting dust jacket 
was proposed. I had created a short animation illustrating 
how the book would be activated by the proximity of a 
bookstore café browser. The underlying conceptual idea 
was that by having the book emit light from the shelf it 
shifted from an object to an ambient device affecting the 
interior of a space. The immersion into the book would 
begin before it was ever opened.129
 
The Aigle Window Display was the first large-scale 
installation for the practice. I saw this project as part of the 
lineage of my early lighting design installation work, brought 
out of the mini black box theatre and onto a Halifax street. 
Its use of CNCed-sculpted styrofoam mannequins, LED 
lights, and aerated pools of water not only was in service 
of creating these immersive worlds inside the two window 
spaces, but the work also combined, for the first time, 
different mediums. The visual lushness of the windows at 
night brought forward the immersive characteristics that 
were central to the early photography work.
129 A short animation was created to illustrate the concept of a light-emitting 
immersion into the book. Accessed 26 June, 2012. https://vimeo.com/44760466
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fig. 233, 234, 235: Desire for Magic (limited edition exhibition catalogue proposal): 
animation frames, Desire for Magic: Patrick Nagatani 1978—2008, animation, 2007.  
Accessed 26 June, 2012. https://vimeo.com/44760466.
fig. 234
fig. 235 fig. 236: Desire for Magic (limited edition exhibition catalogue proposal): LED spine 
prototype, fabricated by Luke Nihlen for actionfindcopypaste.
fig. 238: Aigle Window Display, Halifax, Nova Scotia, Canada. photo: Steve Farmerfig. 237: Insectarium micro-theatre: Joy Hillier, President and Founder of Midgard 
Farms giving a presentation to NSCAD University design students, 
Tuesday, 10 October, 2017. photo: Katherine Nakaska
Both the Desire for Magic Book and the Aigle Window 
Display projects provided important links demonstrating 
a sustained preoccupation in my practice. They also 
represented the importance of an interdisciplinary mode of 
designing, mixing such elements as graphics, objects, and 
light.  What I did not realize was how important this mode 
of working in a single project was and how it would define 
the Insectarium and Insect Shop concept.
Furthermore, in these projects, as well as with the Insect 
Viewing Apparatus, the immersion quality led me to include 
myself and other people as an important design elements 
through choreographed experiences. An interest in dynamic
social engagements with the public found me moving 
beyond the stand-alone object to apparatuses and 
prototype commercial environments of exchange. This 
kind of interdisciplinary immersive experience provided 
the space to envelop people in a different aesthetic and 
understanding of the insect.
The Insectarium micro-theatre literally allowed me to bring 
people into the window display. Here the social exchange 
within the didactic milieu of the university provided the 
perfect environment for sharing and learning about insects, 
set against an abstract insect-inspired aesthetic. For the 
audience it was an experience where the information about 
insects, whether for food sources or for advanced scientific 
developments, was framed by the lit porosity of the 
installation’s interiority and in turn reframed that insect- 
based content.
Within the private space of the office, the structure and 
materiality of the Insectarium brought about a completely 
new and unexpected characteristic of immersion. The 
porosity of the tubes, their span above the space and their 
materiality absorbed almost all sound waves. This created 
a space with little ambient sound. It generated a feeling 
that the air pressure in the room was compressed and in 
turn made one shift their mental focus internally. This lack 
of auditory sensory stimulation made the insects in their 
terraria recede even further into the installation.130
The Insect Pop-Up Shops demonstrated existing immersion 
strategies while presenting new ones that expanded the 
quality of experience. Of all the projects in the PhD, the 
shops represented the fullest use of an interdisciplinary 
mode of working to immerse the visitor into the shop.
Besides the inclusion of live insects and insect food samples, 
ambient sound effects were a new medium brought into the 
interdisciplinary modality. While I had been exposed to the 
power of music in relation to early lighting and set design 
work I did for modern dance and theatrical performances in 
the late 1980s, early 90s, and early 2000s, I had overlooked 
this potential outside the theatre setting. The ability of 
music to immerse people in a spatial experience is ideal 
for the shop concepts, installations, and augmented reality 
projects. The specially-composed soundscape provided an 
extraordinary proximity to the concept of the animal.
The Insect Viewing Apparatus introduced another manner
of physical immersion that had not been part of my 
previous work—placing a person in a particular physical 
position in relation to a designed object and living organism. 
While the mirror underneath the lid provided the reveal, it 
was viewing the insect from three simultaneous views while 
lying down on one’s back and having me attend to them 
that created an immersive experience.
In all of these projects the ultimate objective was to 
immerse the public in a different understanding of the 
insect. It has been through an interdisciplinary approach 
that I have been able use all of my skills as a designer and 
develop new personal techniques to create experiential 
spaces that allowed people to come to their own 
understanding of the insect and its wider 
sustainability uses.
130 As the Insectarium is a habitat prototype for a breeding infrastructure for the 
home or commercial space, the fact that the cardboard deadens sound could be 
an important positive factor in its design, it could mask any noise the insects might 
make in the terrarium.
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fig. 239: Insect-inspired, student-designed brick walls: installation for the Interior 
Design exhibition at RMIT University’s Design Hub, 15 June, 2018,  During the 
exhibition installation the Fologram, mixed reality system was used to assemble one 
of the walls. Cardboard material donation sponsored by VISY. 
Anachronistic?
At a time in which of our experiences are becoming 
evermore mediated by the digital and virtual, the 
approaches of reveal and immersion described in this 
chapter can be seen as anachronistic. I found that creating 
novel experiences with the insect, absent any assistance 
from physical computing systems, has forced me to 
explore ways to amplify insects using simple means found 
in material and spatial arrangements. I was struck by my 
immediate reference to the fun house mirror when I began
contemplating why it was important to add a mirror finish 
to the central shaft of the Yasubei Terrarium. My desire
to create a concave distorted reflection of the insect, to 
provide a different perspective of the animal was an
illusionary trick with a long history of precedents. Because 
of this approach, I recognized that there was a treasure 
trove of similar historical references that could offer 
important opportunities for designing with minimal means.
This admission is in no way an attempt to contradict the 
forward-looking, speculative propositions asserting the use 
of advanced technologies in a project like the augmented 
and ambient virtual system, which describes an amplified 
digital interface for living insects (discussed in Chapter
6). Similarly, it also does not contradict the use of the mixed 
reality, Fologram system131  used to construct an insect- 
inspired brick installation with students, as seen at RMIT 
University under my direction.132 Rather, this is an effort 
to point out where perceptual and physical illusionary 
techniques for future projects might be historically 
located. As some of the projects in this PhD have examined 
augmenting the relationship between insect and human 
using unusual characteristics found in both material and 
spatial configurations, other designers with similar design 
fixations—minus the insect—have also looked to particular 
phenomena used in the past.
The contemporary work of architect Peter Zumthor 
epitomizes a mode of accentuating the actual and shaping 
environmental phenomena. His own points of inspiration 
lay in early twentieth century photography,133 as well, he 
has described locating the sublime in the monumental 
from historical sites such as Palladio’s Villa Rotonda of the 
late sixteenth century.134 He has been described as evoking 
unique atmospheric spatial qualities borne of the material 
he uses and the spaces he creates. At times he is seen as 
an architect from another historical period, possessing an 
unusual architectural alchemy from which to coax a “magic 
from the real.”135 Like every good magician Zumthor is able 
direct the attention of others away from what he is actually 
designing. While one thinks he is designing purely with a 
penetrating sense of material and space molding, in fact 
it is his ability to shape visual and physical experience that 
is at the heart of what he is actually designing. One could 
argue that he could make the same architecture if he used 
synthetic materials with the same textural, acoustic, light 
reflecting and absorbing qualities. The subtle illusionary 
modalities he controls from this kind of unadorned 
architecture is his sleight of hand. It is only when we learn 
of the source of material or the process he applied to it that 
the work shifts from the purely visceral to the reflective, 
providing a depth of understanding in its physical potency.
Beyond the architecture and historical references of 
Zumthor there are other references from the past that can 
provide important insight in how to include perceptual and 
physical illusion of the sublime kind. Analogue, illusionary 
devices and performance from automata and street magic 
to the zoetrope and magic lantern, were devices that 
opened the imagination to different understandings of 
reality, either as part of early traveling caravans or later, 
as minievents filling the halls of international expos. These 
multimodal expressions of eccentric tricks and invention, 
exploited by the crass objectives of entertainers, when 
juxtaposed with the architectural intentions of cathedrals 
or villas, these types of goals can be understood to exist 
on either end of the same spectrum—experiential forms 
that desired to give the viewer, user or inhabitant a 
transcendence from the everyday.
The architects Diller Scofidio + Renfro provide another 
compelling example of this type of referencing. Their 
creation of the mist engulfed envelope that defined their 
2002 Blur Pavilion at the Swiss Expo,136  was sourced 
from the 1970 World Expo in Osaka, Japan where Fujiko 
Nakaya had developed a “fog skin” for the Pepsi Pavilion.137   
What makes their allusion to a tactile immersion on an 
architectural scale important is that it was part of a period 
in time when consumer computing had not become 
ubiquitous; as its revolutionary launch would take place 
in the same decade, not soon there after, making the 
emphasis on visual immersion evermore predominant 
over physical experience. This precedent, like those 
of Zumthors’, is critical to understanding that a wide 
range of techniques—from use of material and space, 
to systems replicating natural phenomena or systems of 
synchronization between the hand and fingers in relation to 
the eyes—can offer inspiration for presenting the insect in a 
new light, as well as the tools necessary to allow people to 
find their new appreciation.
131 This mixed reality system allows an individual to build a complex structure 
using a 1:1 visual template superimposed and fixed in a specific physical location. 
Accessed 1 March, 2018. https://www.fologram.com.
132 From 14–15 June, 2018 I directed students in the design and construction of 
a temporary installation using a student-designed, insect-inspired brick in RMIT 
University’s Design Hub for the Interior Design Program’s end of term exhibition. 
This work was carried out as part of the requirements for the IN-SECT[ION] vol.4, 
Interior Design 15-week studio course, under my instruction, at RMIT University.
133 Zumthor, Atmospheres, 18.
134 Zumthor, Atmospheres, 52.
135 Zumthor, Atmospheres, 18.
136 Diller and Scofidio. 2002. Blur.
137 E.A.T. – Experiments in Art and Technology collaborated with Fujiko Nakaya on 
the design of the pavilion. Accessed 01 July, 2018. 
http://www.medienkunstnetz.de/ works/pepsi-pavillon/images/1/
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The projects in this emergent practice can be seen as 
operating within a larger cultural movement concerned 
with how the life sciences are impacting our everyday lives. 
The work undertaken in this PhD is positioned within a 
community of design practitioners and writers with similar 
concerns. In this chapter I highlight those practitioners and 
writers who I have identified as having had the most impact 
on this work directly or indirectly.
“[The] science of biology is as important to the 
development of technology and science in the 21st century 
as physics and chemistry were in the 20th century.”138 As 
this quote from MIT’s Department of Biological Engineering 
website page indicates, biology is a field of study that 
has importance beyond the gathering of quantitative and 
qualitative data on living organisms; its application in the 
creation of new technology has enormous implications on 
both material sustainability and ecological preservation. 
In fact, the environmental security of the planet hinges on 
the ability of this field of science to both advocate for policy 
against and help technically transition societies away from 
petro-chemical and fossil fuel use, which are the leading 
causes of environmental degradation.
Design across all disciplines has an important role to play in 
collaborating with biologists and working with the scientific 
material from this field. The freedom to create compelling 
symbols, apparatuses, products, structures and spaces with 
the material of biological science generates the potential 
to construct important meaning for the public, helping to 
shape public opinion and action. The novel relationships 
designers create between biology and the everyday lives 
of people are the sites where the most important work 
can take place. These relationships can be understood 
as symbiotic both in physical and metaphorical terms, 
and in general they are interactions between different 
organisms. In these types of relationships three modes 
of exchange are possible: mutalistic, commensalistic, 
and parasitic. Mutualism can be defined as a relationship 
in which individuals benefit from the activity of others. 
Commensalism is how individuals gain benefit without 
inflicting advantage or harm. And parasitism is where 
entities live on or in one another causing some degree 
of harm. These relationships sometimes have important 
ethical distinctions, which I have had to contend with during 
the PhD. However, I found these definitions were not always 
clearly identifiable in the PhD projects, partly because of 
the lack of knowledge around what each insect requires to 
be properly cared for and because the scientific community 
provides contradictory information about these animals’ 
states of consciousness; these issues were elaborated on 
in Chapter 4. Lastly, these definitions do inform my analysis 
of the practices and projects within the community of 
practice.
On the surface my interests in the projects created 
during this degree can be seen to lie in integrating insects 
into terrariums, structures, and apparatuses within 
interdisciplinary modes of designing. The experiences of 
exchange created in these projects have attempted to both 
challenge the perception and proximity to these animals in 
an effort to draw people closer to them. As the dissertation 
has discussed, a range of topics have been explored and 
reflected on—from design processes and issues of form 
making, to the deeper cultural reasons for working in this 
manner. The definition of the community of practice brings 
another level of insight into the work providing discussion 
on how I align with and differentiate from these practices 
and projects. I have organized this discussion under 
the headings of artificial habitat, apparatus, conceptual 
approach, and spatial bio-infrastructures. The chapter 
concludes with a description of where the contribution 
of knowledge lies.
138 Department of Biological Engineering. Accessed 01 February, 2018. 
http:// catalog.mit.edu/schools/engineering/biological-engineering/
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fig. 241: Local River by Mathieu Lehanneur, 2008. A movable glass cabinet-bench-
aquarium mounted with a blown glass plant terrariums. Accessed 11 July, 2018. 
http://www.mathieulehanneur.fr/project/local-river. Image unavailable for 
reproduction.
fig. 240: Andrea (an air purifier device) by Mathieu Lehanneur, 2008. Accessed 11 
July, 2018. http://www.mathieulehanneur.fr/project/andrea. Image unavailable for 
reproduction.
fig.243: Website screen shot of Ueno Planet by Haruka Misawa, 2017. Accessed 11 
June, 2018. https://www.tokyo-zoo.net/zoo/ueno/planet/pc/. © Haruka Misawa; 
courtesy of the designer.
fig.242: Website screen shot of Ueno Planet by Haruka Misawa, 2017. Accessed 11 
June, 2018. https://www.tokyo-zoo.net/zoo/ueno/planet/pc/. © Haruka Misawa; 
courtesy of the designer.
fig.244: Waterscapes by Haruka Misawa, 2015. Accessed 11 June, 2018. 
http://misawa.ndc.co.jp. photo: Masayuki Hayashi. © Haruka Misawa; 
courtesy of the designer.
fig.245: Waterscapes by Haruka Misawa, 2015. Accessed 11 June, 2018.
http://misawa.ndc.co.jp. photo: Masayuki Hayashi. ©  Haruka Misawa; 
courtesy of the designer.
Artificial Habitat
The design of an artificial habitat is a type of product that 
a small range of designers working in an interdisciplinary 
fashion have included in their body of work. I have focused 
on four designers and artists who have provided important 
insight into this area of product design: Mathieu Lehanneur, 
Haruka Misawa, and Revital Cohen & Tuur Van Balen. 
French designer Mathieu Lehanneur, whose work spans 
across product and interior design, has turned to the 
life sciences to create projects that demonstrate similar 
interests to my own. These projects have symbolically 
responded to global issues such as an impending food 
shortage and environmental toxins. The 2008 project titled 
Local River139 provided an example of a glass furnishing 
(aquarium and plant terrarium) for raising edible fish 
and plants in the space of a private home. The 2008 
Andrea140 took a similar plant terrarium form to develop 
an air purifier. 
In both projects Lehanneur creates beautifully-crafted 
objects using transparent materials to highlight a systems 
approach to integrating biological entities for the purpose 
of carrying out a function in the product. In one the 
plants feed off the waste of the fish in the lower aquarium 
while they “filter impurities from the water and help 
to oxygenate it,”141 and in the other plants are used to 
remove toxins from the air in one’s home by forcing air 
through a small motorized plant enclosure. One uses a 
mutualistic relationship in a miniaturized ecosystem based 
on aquaponics to create a renewable food source, while 
the other is a commensalistic relationship based on using 
hyperaccumulator plants to “bioaccumulate, degrade, or 
render harmless contaminants.”142
 
The notion of raising biological entities in one’s home has 
been a consideration in this PhD. Both the Insectarium 
and Yasubei Terraium projects have speculated on 
maintaining microhabitats for the purpose of keeping 
insects. Lehanneur’s stand-alone pieces provided important 
illustrations in how to consider space requirements. 
While the design of Local River responds to large living 
spaces found in France, my focus was to consider how 
structures could compactly situate themselves in a room, 
along an existing interior wall or as a structural partition, 
and creating glass terrariums that could be decoratively 
positioned on a table or bookshelf.
Since 2014 Japanese designer Haruka Misawa has worked 
with the theme of animals both graphically and in a series 
of aquarium prototypes, titled Waterscapes.  For her major 
client, Ueno Zoological Gardens in Tokyo, one of the oldest 
zoos in Japan, she designed both promotional materials, as 
well as an online, multi-media visitor campaign. In 2015 she 
created a series of aquariums that have explored aquatic 
phenomena where the forces of gravity and buoyancy 
provide unusual interior conditions among plant, animal 
and artificial structure.143
Both of her bodies of work illustrate similar approaches to 
the way I have worked graphically and within the interior of 
the glass insect terrarium.  As Misawa states, “To provide 
a different perspective, I abandoned the familiar human 
view and drew the zoo from the viewpoint of a bird flying 
above. Ueno Zoo is Japan’s oldest zoo, and has the largest 
number of visitors. That makes it very familiar, and most 
Japanese people feel that they already know the zoo well. 
But by looking at it from a different angle, it becomes an 
unknown world, a place full of all sorts of things that you 
didn’t know about. This project was an attempt to discover 
the new values that are hidden there.”144 The issue of 
over familiarization that Misawa describes is important 
to address when dealing with subjects that have become 
commonplace in our everyday lives. Like the insect, people 
assume they know what this animal is and quickly dismiss it 
due to its familiarity. Misawa’s desire to locate a “different 
angle” to create something “unknown” to establish “new 
values” is an aspiration that has been at the heart of the 
work in this PhD—the Insect Viewing Apparatus does 
exactly that. However, my overall approach lies in a broader 
palette, which includes abstract representation and form 
that can be seen in the emblem and chitin structure work. 
Furthermore, her interest in creating new transparent 
worlds within the aquarium structure I see as analogous to 
my objectives with the Yasubei Terrarium project. As
she has found in the interior of her artificial aquatic animal 
habitats, the potential to also respond formally and spatially 
to different insect species is limitless.
139 Accessed 11 July, 2018. http://www.mathieulehanneur.fr/project/local-river
140 Accessed 11 July, 2018.   http://www.mathieulehanneur.fr/project/andrea
141 Myers, Bio Design, 112
142 Applied Botony, 49.
143 Accessed 11 June, 2018. http://misawa.ndc.co.jp
144 Accessed 11 June, 2018. http://misawa.ndc.co.jp
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fig. 246: Pigeon D’or by Revital Cohen & Tuur Van Balen, 2010. Accessed 1 July, 
2017. http://www.cohenvanbalen.com/work/life-support. Image unavailable for 
reproduction.
fig. 247: Life Support: Respiratory Dog by Revital Cohen & Tuur Van Balen, 2008.
Accessed 1 July, 2017. http://www.cohenvanbalen.com/work/life-support. Image 
unavailable for reproduction.
fig. 249: Bee’s by Susana Soares, 2007–2009. Accessed 1 July, 2018. http://www.susanasoares.com/index.php?id=52. © Susana Soares; courtesy of the designer. 
fig. 248: Life Support: Dialysis Sheep by Revital Cohen & Tuur Van Balen, 2008.
Accessed 1 July, 2017. http://www.cohenvanbalen.com/work/life-support. Image 
unavailable for reproduction.
The British artist Revital Cohen and Dutch artist Tuur Van 
Balen have also created habitats for animals, in their 2010 
Pigeon D’Or 145 a series of light structures are developed 
for the purpose of breeding pigeons with a bacteria that 
would convert their feces into a detergent. To aid this 
bioengineering treatment, they reinterpret the window of 
an apartment and the top of a car as substructures that 
support direct access to the production of this cleansing 
agent, which in turn assists domestic cleaning chores 
and car-care tasks. Within the programmatic function of 
domestic and transportation spaces, human and bird are 
connected in a mutualistic exchange.
Additionally, in a pair of projects from 2008 under the 
title of Life Support146 Cohen and Van Balen illustrate 
unusual juxtapositions between speculative external-
organ-replacement-medical-device service animals and 
their owners within domestic spaces. As a type of parasitic 
relationship—to what extent the animals would be harmed 
or discomforted is unclear—we are to accept these medical 
treatment exchanges between animal and human rather 
than those typically provided by artificial stand-alone 
machines. In service to the animals that are fixed to these 
devices, a soft treadmill for a greyhound is provided and a 
bed of dried grass on an elevated platform is constructed 
for a sheep.
When I first encountered the compelling images from these 
three projects, I was struck by the banality of the domestic 
and transportation spaces they placed their structures 
and the animal and devices in. The neutrality of the spaces 
allowed for the Pigeon D’Or project and the Respiratory 
Dog and Dialysis Sheep projects to be visually heightened 
by appearing even more out of the ordinary within such 
common spaces. This is a similar strategy that Misawa 
uses when designing for the neutral rectilinear containers 
of the fish tank. Similar strategies for using a particular 
type of context also informed my own decision to use the 
unnoteworthy spaces of my office at NSCAD University 
for the Insectarium and the rough makeshift ground floor 
space in the three storey building in Tokyo for the first 
Insect Concept Shop. I too wanted to create an unusual 
juxtaposition between the installations and banal spaces of 
the city to reassert the imagination into everyday life.
Apparatus
In addition to artificial habitats there are designers who 
share a similar interest in designing apparatuses (also 
described as devices). This type of product-tool has been 
part of Revital Cohen & Tuur Van Balen practice, as well as 
Portuguese designer Susana Soares’s. In both cases they 
demonstrate compelling examples of how to integrate 
animals into the system of function in a device.
Cohen and Van Balen’s devices have redefined what a 
service animal can be. Their Life Support Respiratory Dog 
and Dialysis Sheep projects illustrate how design can 
provide the infrastructure that would make an animal a 
living host for a failing organ in a human. However, in both 
the emphasis appears to be driven by a contemporary, 
theatrical alchemist aesthetic. The devices themselves, 
while elaborate, are not presented in way that aestheticizes 
the details of mechanization, rather the emphasis appears 
to be on the suggestion of a connected system between 
animal and human, whereby being tethered is its primary 
potency. Symbolically, there is important meaning 
communicated in these images about new understandings 
of animal-human relationships and nature in general.
While there are no projects in this PhD that fits an insect 
with a device or changes its physical appearance or makeup, 
in the future there will be projects that do affect the insect 
in these ways. A project is already in development whereby 
tools are being designed for the purpose of preparing them 
to be cooked. Bioengineering scenarios are also envisioned 
were a tool or device would be designed to carry out some 
procedure on an insect.
Furthermore, Cohen and Van Balen’s reinterpretation of 
what a service animal could be is a similar consideration of 
how an insect could become a pet. As discussed in Chapter 
4, students in my undergraduate design studio course 
have explored situations where a pet insect would be 
appropriate; insects as service animals have been identified 
as one likely application.
Another designer who has worked with animal integrated 
devices is Susana Soares, whose project Bee’s,147 featured 
in the 2008 MoMA exhibition Design and the Elastic 
Mind,148  demonstrated the use of insects as a detection 
tool for certain diseases identified from an individual’s 
breath. Soares’ project demonstrated the usefulness 
of collaborating with research from the environmental 
scientist Dr. Mathilde Briens.  At the time Briens was 
working for a private UK research company training bees 
with “Pavlovian conditioned reflexes,” whereby the bees 
were “given a taste of sugar at the same time as being 
exposed to the scent that is to be detected, whether it be 
explosives, drugs, money, moulds in foodstuffs…”149 This 
research provided the hard data and methods for training 
bees, which Soares applied to a medical purpose.
Insects trained to make a useful device is a strong example 
of a bioengineering application. The inventiveness of 
Soares’s design demonstrates what can be created when 
a designer focuses on the scientific research and the 
specifics of a single insect species. It is an example of a 
similar approach that I teach students in my undergraduate 
design studio courses. As I have yet to work with a single 
insect, the apparatus that I have designed has been 
concerned with the general perception of the insect and 
the physical relationship to these animals. Like Soares, I 
too am interested in changing the power dynamic of the 
insect to the person. That fact that the bee can actually be 
a life saving diagnostic tool has an even greater potential to 
elevate the perception of these animals in the public eye.
Furthermore, I do recall that when I first saw Soares’s 
device I was drawn to the beauty and inventiveness of the 
hand-blown glass breath receptacle. Seeing the image of 
a glass sphere filled with bees placed on the face has had 
a lasting effect that has greatly influenced my desire to 
develop glass terraria for insects.
147 Accessed 1 July, 2018. http://www.susanasoares.com/index.php?id=56
148 Accessed 1 July, 2018. 
https://www.moma.org/interactives/exhibitions/2008/ elasticmind/
149 Accessed 1 July, 2018. http://www.montybees.org.uk/content/sniffer-bees
145 Accessed 1 July, 2018. http://www.cohenvanbalen.com/work/pigeon-dor
146 Accessed 1 July, 2018. http://www.cohenvanbalen.com/work/life-support
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fig. 250: Designs For An Overpopulated Planet: Foragers by Anthony Dunne and Fiona Raby, 2009. 
Accessed 1 July, 2018. http://www.dunneandraby.co.uk/content/projects/510/0. © Anthony 
Dunne and Fiona Raby; courtesy of the designers
fig. 251: Teddy Bear Bloodbag Radio by Anthony Dunne and Fiona 
Raby, 2009. Accessed 9 July, 2018. http://www.dunneandraby.
co.uk/content/projects/512/0  © Anthony Dunne and Fiona Raby; 
courtesy of the designers.
fig. 251 continued: “[W]e 
found a meat-eating robot, a 
gastro-bot, being developed 
at the University of South 
Florida called ChewChew. 
It uses a technology called 
microbial fuel cells, containing 
living bacteria, which break 
down food, converting the 
sugars and nutrients into 
electrical energy. Imagine if 
this technology took off. How 
would things change? It really 
sparked our imaginations. 
What would it mean, animal 
and blood products as energy? 
Maybe you would feed meat 
to domestic products like 
TVs and lamps. Rodents, 
worms or even human blood 
become sources of energy. 
Would humans and animals be 
exploited in new and horrible 
ways? Or would laws be passed 
to protect them? Batteries 
would change. We made a 
FM radio that uses a blood 
bag in the shape of a teddy 
bear to power it. We used the 
language of design to make 
the product more friendly and 
acceptable. Younger people 
would probably adopt the new 
technology easily, however the 
older generation might need a 
little help to re-adjust. Books 
would have to be written to 
allow people to come to terms 
with the changes.” Raby, Fiona, 
and Anthony Dunne. “Design 
for Debate” Convivo Web-Zine, 
Issue 3, 10 November, 2006
Accessed 9 July, 2018.
http://daisy.cti.gr/webzine/
Issues/Issue%203/Art%20
and%20Design/index.html
fig. 252: Fiona Raby at her 
presentation, Aesthetics of 
Unreality, which took place the 
evening of 21 September, 2017 
at the Halifax Central Library, 
Halifax, Nova Scotia, Canada. 
Raby spent 21-22 September, 
2017 at NSCAD University 
where she met with faculty 
and students, and participated 
in a design studio critique for 
my third year design studio 
course, Insectum. 
photo: Grace Laemmler
fig. 253: Bio Design by William Myers, published by Thames and 
Hudson. Image unavailable for reproduction.
Conceptual Approach
The strong conceptual approach to many of these projects 
featuring the research and/or collaboration with scientists 
has provided rich anchors from which to respond in highly 
creative ways through form, function, context, user and 
a range of systems, including ecological. A number of 
designers have developed important teaching practices that 
have influenced generations of designers; Anthony Dunne 
and Fiona Raby, in particular, in their development of the 
Design Interactions degree program at the Royal College 
of Art (RCA) in London, are notable for this. In the work of 
Revital Cohen, Tuur Van Balen and Susana Soares, alumni of 
this program at the RCA, Dunne & Raby have demonstrated 
their unique conceptual approach to designing biologically, 
technologically, critically, speculatively and in a systems 
mode, all of which has influenced the emergent practice 
in this PhD.
Tracing their work back to the pedagogy of that program 
Dunne and Raby’s approach can been seen to engage with a 
wide range of cultural issues associated with the embedded 
technologies of everyday life. Synthetic biology was one 
area where the life sciences were critically examined by 
their laboratory of design research. Students worked with 
cutting edge advances in science to develop projects that 
critically examined artificial biological systems. Dunne and 
Raby’s own projects in synthetic biology, the Teddy Bear 
Blood Bag Radio150 and the suite of eight digesting devices 
in the Designs For An Overpopulated Planet: Foragers,151 
both from 2009, provided not only models on how to create 
effective fictional narratives based in scientific issues but 
also how to derive potent culturally symbolic objects from 
that conceptual approach.
The semi-fictional narratives, also seen as a form of magical 
realism, that anchor their work, were not so different 
from the conceptual approach I had developed in my 
undergraduate design studio teaching and subsequently 
challenged in the PhD. The hypothetical system, which 
I discuss in Chapter 3, is also a tool that students use to 
construct a narrative based on the fictional assembly of 
elements in a system of cause and effect. Like Dunne and 
Raby, I too have required students to intervene in their 
system with their own proposition. However, the projects 
I have created during this degree have challenged that 
systems approach, generating a range of design process not 
identified before. While the systems approach to concept 
development has been effective, I have found that if the 
project I am developing is not focused on a single insect 
with a specified function and application like Soares’ bee 
project, it has little use.
North American author and curator William Myers has 
defined another conceptual approach to designing using 
the life sciences as a functional medium. His 2012 book Bio 
Design152 defines a particular genre of design production 
that crosses across all disciplines. As he states, “Biodesign 
is an approach that integrates biological processes and 
cycles with ecosystems into practices as wide ranging as 
graphic design, manufacturing, and building... integration 
of the biological, and living material often becomes a 
part of the finished product or system that has utilitarian 
application”153 This book was an important tool throughout 
the PhD. It assisted me in defining my own position in 
respect to how and why I was engaging with insects and 
what did that position mean in relation to the community of 
practice he had defined.
Myers makes a clear distinction between those who engage 
in “biomimicry” and those who incorporate “natural 
systems and collaboration with the life sciences.”154 
Favouring the latter, he describes those who work in purely 
formal means as offering “only a superficial likeness to 
the natural world for decorative, symbolic, metaphorical 
effect.”155 While at first I agreed with this position, over 
time I began to see where there were important roles for 
decorative, symbolic and metaphorical effect.  For example 
the graphic work in my Insect Shop concept relied heavily 
on these formal strategies to communicate an insectness 
aesthetic that would motivate visitors in a particular way.
Myers also described a systems perspective to designing 
that I interpreted as supporting the one I developed for my 
undergraduate design studio courses, stating that “systems 
of nature and the biologists who work to understand 
them will be integral to new systems for designing and 
creating.”156 While I am not aspiring to become a biologist, 
the need to have a deeper understanding of nature from a 
biological perspective became a desired objective in both 
my design and teaching research. It was also here where 
I was introduced to the concept of “industrial ecology” 
defined by the General Electric scientists Robert Frosch and 
Nicholas Gallopoulos in the late 1980s. Their thesis asserts 
that “industrial processes can be designed to resemble 
ecosystems wherein every waste product becomes a raw 
material for another process.”157 This provided the concept 
origin from which I had derived a similar material ethos 
regarding the use of another non-popularized material 
source; ideally the processes in insect biochemistry would 
not add additional unrecyclable waste to the planet—a 
direct response to petro-chemical uses.
150 Accessed 11 July, 2018. http://www.dunneandraby.co.uk/
content/projects/512/0
151 Accessed 11 July, 2018. http://www.dunneandraby.co.uk/ 
content/projects/510/0
152 Myers, Bio Design.
153 Myers, Bio Design, 7
154 Myers, Bio Design, 9
155 Myers, Bio Design, 11
156 Myers, Bio Design, 14
157 Robert A. Frosch and Nicholas E. Gallopoulos, “Strategies 
for Manufacturing,” Scientific American 261 (3) (1989): 144-152, 
quoted in William Myers, Bio Design (NY: Thames&Hudson, 
2012), 13.
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fig. 256: Interior view, UK Pavilion by Thomas Heatherwick, 
2010, Expo 2010, Shanghai, China.
fig. 257: Detail of acrylic seed rods, UK Pavilion by Thomas Heatherwick, 
2010, Expo 2010, Shanghai, China. 
fig. 255: UK Pavilion by Thomas Heatherwick, 2010, Expo 2010, Shanghai, China. 
fig. 254: Omnisports Hall by Philippe Rahm, 1998. Accessed 11 July 2018 .
http://www.philipperahm.com/data/projects/salleomnisports/index.html
© Philippe Rahm; courtesy of the architect.
Even with employing life science terminology, which he 
deliberately uses to explain the function of his architecture, 
one can sense he has developed his own biological 
aesthetic. He has even taken liberties to use terminology 
that biologists typically apply to botanical functions to 
describe a human function—transpiration rather than 
perspiration. Not only does one read this aesthetic and see 
it in the graphic illustrations used to technically explain 
his functional concepts, it is also heard in his voice when 
he speaks about the work. Rahm’s ability to embody this 
aesthetic has been an important model of how to create my 
own insect-based aesthetic and persona.
Spatial Bio-Infrastructures
There are a number of architecture projects that have 
become important precedents during the PhD. They sit 
in tandem with the community of practice defined in the 
previous sections.  As these projects are not indicative 
of larger bodies of work dedicated to engaging with 
biological entities, they do provide important lineages to 
the Insectarium and the other insect-inspired, cardboard 
installations designed and constructed by students in 
my architecture workshops. These projects are: Thomas 
Heatherwick’s United Kingdom Pavilion for Expo 2010,161 
MVRDV’s Pig City,162 Woolopolis by Henry Michael 
Stephens,163 Cricket Shelter Farm by Terreform164 and Kengo 
Kuma’s Insect Mound Sanctuary.165
The UK Pavilion created by British designer Thomas 
Heatherwick for the Shanghai World Expo in 2010 has 
been an important precedent in the inspiration for the 
Insectarium. In August 2010 I visited the Expo and was able 
to experience the UK Pavilion firsthand. With a height of 10 
meters this single 30 square meter space was enveloped 
with over 60,000 acrylic square rods that had seeds 
embedded at one end.  The pavilion was an extraordinary 
metaphor of nature, time and the potential of 
embryonic life. 
This notion that every waste product can become a 
raw material for another process was a concept that 
Swiss architect Philippe Rahm had built into his early 
speculative architecture. Known for the integration of 
environmental science as a designable medium in and 
of itself, he has created an architecture built around the 
ephemeral modalities of artificial climates. In 2004 Rahm 
was invited to take part in Sensoria,158 a design conference 
in Melbourne sponsored by the Interior Design program 
at RMIT University. As part of the curatorial team I had 
the opportunity to discuss with Rahm his approach to 
architecture and nature. His 1998 speculative project, 
Omnisports Hall159 at the time provided an example of 
what an architectural design embedded with a systems 
function could look like.  His inventive approach linked the 
by-product of the sports activity with growing nutritional 
plants that would in turn feed the athletes, and continue to 
fuel their athletic activity.  The hybridized programme of the 
building—gym+farm—illustrated a mutualistic relationship 
between human and plant in an everlasting feedback loop.  
As he states, “heat and the oxygen are absorbed by the 
players, who in turn provide the carbon dioxide and water 
vapor lost by the body as it transforms the chemical energy 
of the simple substances assimilated during digestion into 
kinetic energy. The resultant vitiated air migrates to the 
side windows, where it condenses. The plants between the 
panes absorb carbon dioxide from the air, the condensation 
produced by transpiration from the players, and their 
mineral salts. This chlorophyll photosynthesis serves to 
transform solar energy into nutrients and to produce the 
oxygen required by the players to burn the foods they need 
in order to release energy.”160 
158 Sensoria: Festival of Design Education was hosted by RMIT University in 
Melbourne, Australia, July 2004
159 Accessed 11 July, 2018.
http://www.philipperahm.com/data/projects/ salleomnisports/index.html
160 para. 1. Accessed 11 July, 2018. 
http://www.philipperahm.com/data/projects/ salleomnisports/index.html
161 Accessed 11 July, 2018. http://www.heatherwick.com/projects/infrastructure/ 
uk-pavilion/
162 Accessed 11 July, 2018. https://www.mvrdv.nl/projects/181-pig-city
163 Accessed 11 July, 2018. http://henrystephens.nz/Woolopolis
164 Accessed 11 July, 2018. http://www.terreform.org/projects_cricket.html
165 Accessed 11 July, 2018. 
http://kkaa.co.jp/works/architecture/mushizuka- mound-for-insects/
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fig. 258: Pig City by MVRDV, 2000. 
Accessed 11 July 2018. 
https://www.mvrdv.nl/projects/181-pig-city
Images unavailable for reproduction.
fig. 259: Woolopolis by Henry Michael Stephens, 2012. 
Accessed 11 July 2018. 
http://henrystephens.nz/Woolopolis
Image unavailable for reproduction.
fig.260: Cricket Shelter by Terreform, 2016.
Accessed 11 July 2018.
http://www.terreform.org/projects_cricket.html
Image unavailable for reproduction.
It was here that I first understood that a different spatial 
aesthetic could be created with nature and that that 
aesthetic could have the ability to bring people to a 
different awakening about the power and potentiality of the 
natural world. As explained by Heatherwick, inspiration was 
drawn from London’s Kew Garden Millennium Seed Bank; 
he described the pavilion as a “cathedral to seeds.”166 While 
these details about its conception defined the project, I 
learned of this only after my visit. The experience of being 
confronted with the rear illumination of 250,000 seeds 
floating in acrylic gems was of a spiritual dimension. It 
was the first time to be fully present in a fabricated space 
focused on communicating nature and its preservation. 
Heatherwick’s ability to amplify the tiny, dormant vessels of 
life was symbolism on the level of divinity.
Another architecture project provided important inspiration 
not only for the Insectarium project, but for the entire 
PhD. As discussed throughout the dissertation, MVRDV’s 
speculative Pig City published in their compact, behemoth 
KM3: Excursions on Capacity book in 2000167 has been an 
important conceptual design anchor. This is not only due 
to the depth of the design itself but the rigour of research 
and reflection that accompanied the project. I attempted 
to locate similar precedents, such as those listed in the 
published results of the Institute for Advanced Architecture 
of Catalonia (IaaC) third Advanced Architecture Contest 
from 2008. While the book Self Sufficient City: Envisioning 
the habitat of the future168 presented compelling examples, 
none matched the creative complexity of MVRDV’s project. 
However, I eventually came across a speculative project 
in the portfolio of New Zealand architect Henry Michael 
Stephens, who has worked for the Norwegian practice 
Snøhetta since 2017.169 His project illustrated a similar set of 
architectural and programmatic ideas that MVRDV worked 
with, but focused on the wool industry.  Woolopolis was a 
project he completed while studying at The Royal Danish 
Academy of Fine Arts (KADK).170 
As he states, it “takes the form of a complex network of 
programs: processing facilities at ground level, housing 
units lofted above, with the market functioning as the 
communal centre of the complex and mediating between 
the two. The architecture functions as a machine in which 
sheep can be fed, shorn, the wool processed and sold, all 
the while housing a diverse community of farm and factory 
workers, shearing hands, agricultural scientists, designers 
and investors integral to the wool economy.”171
This programmatic hybrid architecture project 
demonstrated a resolution to a system of concerns that 
MVRDV had epitomized with Pig City a decade before. 
However, as Woolopolis was not commissioned by a country 
whose wool industry was under threat by an epizootic 
disease, it lacked the gravity of an issue that MVRDV was 
able to penetrate. With Woolopolis I recognized how a 
design of this kind could become a caricature of the real 
necessity for some countries to have meaningful, compact, 
hybridized facilities for animal-based production.
To locate architectural infrastructure that provides facilities 
for animal, let alone insect, husbandry and that is also 
symbolic, functional and necessary is extremely rare. 
This brought me to Cricket Shelter Farm by Terreform 
completed in 2016.  I came across this project after I had 
completed the Insectarium installation in September 2016. 
I immediately recognized it as part of the lineage of Pig 
City. It contained similar concerns I wrestled with in the 
design and thinking of the Insectarium, including structural 
form decisions, technical challenges raising insects and 
contextual issues of food sustainability. The Cricket Insect 
Farm also demonstrated what could be accomplished with 
a large interdisciplinary team and a generous budget. And 
yet the structure that defines this cricket farm appeared 
to be more adherent to the default rules of parametric 
modeling and easy replication, than to the definition of 
a structural form based on research into the cricket or 
a particular context of use. While the ventilation quills 
that stand vertically from the top of the structure could 
be interpreted as cerci, the sensory organ located at the 
end of the cricket’s abdomen, the entire form raises more 
questions than providing a precedent for a compelling 
site-specific solution. Terreform’s explicit intention for 
this to be a product-shelter that “can be minimized into 
easily manufactured and replicated elements”172 for any 
humanitarian crisis or “international hunger solution” 
requiring crickets as a food source is a type of consumable 
product that speaks more of capturing high monetary 
dividends on a research and development investment 
than it does to engaging symbolically, materially and 
spatially to the particularities of a unique cultural context. 
Should a cricket farm perpetuate a certain objectivity that 
typically accompanies highly commercial animal husbandry 
infrastructures?  Is it necessary to create architectural 
infrastructure that provides meaningful cultural dividends 
as it pertains to people’s relationship to insects when a 
region is in the grips of a food crisis?
166 Accessed 10 July, 2018. http://www.heatherwick.com/project/uk-pavilion 
167 MVRDV, KM3: Excursions on Capacities.
168 Cappelli and Guallart. Self-sufficient City.
169 Accessed 10 July, 2018. http://henrystephens.nz
170 Accessed 10 July, 2018. 
https://issuu.com/henrystephens/docs/ gradportfolio_2014
171 Accessed 10 July, 2018. http://henrystephens.nz/Woolopolis
172 Accessed 10 July, 2018. http://www.terreform.org/projects_cricket.html
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fig. 261: Insect Mound 
Sanctuary by Kengo Kuma, 
2015, Kamakura, Kanagawa 
Japan. photo: Noboru Aoki 
(SHINCHO-SHA). © Kengo 
Kuma; courtesy of the 
architect.
fig. 262: Insect Mound 
Sanctuary by Kengo Kuma, 
2015, Kamakura, Kanagawa 
Japan. photo: Noboru Aoki 
(SHINCHO-SHA). © Kengo 
Kuma; courtesy of the 
architect.
Contribution to Knowledge
The practice-based research in this PhD contributes insight 
into a four areas relating to the practice of design, which 
have been identified as: how to use design to create 
different values in those subjects that have become too 
familiar, how to design with and for a biological entity, the 
relevance of considering the insect in design and lastly, 
providing important questions on the strategy that should 
be used to create habitats for mass-rearing insects.
As this dissertation has discussed, part of the motivation 
for the development of the projects has been to create 
a different understanding of the insect for the public. I 
have described this as a desire to create either a different 
aesthetic sensibility for the insect or a unique “insectness.” 
Underlying this intention has been how to use design 
to make people take notice of something that they see 
regularly but pay little attention to, due to its familiarity, as 
Haruka Misawa described it, how to provide people a way 
“to discover the new values that are hidden.”174 This way 
of using design is a useful strategy in many applications, 
however it is highly dependant on the synthesizing ability 
and imagination of the designer.
While this research has been focused on the insect in 
general, it has provided a broader model for how to 
design with a biological entity. The Insect Shop, one of 
the major projects in this PhD, is an important example 
of what a brick-and-mortar commercial entity might be 
for immersing consumers in an experience of biological 
promotion. It is has been important to put forward a 
different programmatic and aesthetic model that challenges 
the natural history museum or pet store typology. Another 
important design outcome has been the Insect Viewing 
Apparatus. Similar invented hybrid tools can provide an 
opportunity to assist with a mode of novel exchange that 
can orient different and insightful perceptual and physical 
experiences with an organism. This can also generate 
important, documentable research that the social sciences 
could find beneficial.
Lastly, in December 2017 I happened on Kengo Kuma’s 2015 Mushizuka 
or Insect Mound Sanctuary173 during a visit to Kamakura, Japan.  Located 
in a temple precinct this 57-square meter wire mesh structure is an 
empty Buddhist repository for the souls of insects. Because the site also 
consists of sculptures of various exotic beetles indigenous to Japan, it 
can be interpreted as place to pay one’s respects to the loss of an insect 
pet. I have recognized this project to be an important precedent, it not 
only provides ideas for future projects but it validates the subject of 
the insect as a relevant animal to design for. The fact that it is created 
around the spirit of the animal and a space to show reverence provides 
an important lineage, as discussed in Chapter 4, to the shrine structures, 
dedicated to the worship of silkworms. Like those structures it provides 
another example of the potential for architectural form, dedicated to 
insects, to embody the idea of the insect without literally mimicking its 
form or exhibiting the actual animals.
The BiomimBrick teaching method provides a model of 
how to locate formal inspiration in the images of micron 
and nano level structures found in a biological entity and 
how to transpose that graphic research into volumetric 
building forms.  Lastly, this aspect of the research reaffirms 
the decorative, symbolic and metaphorical effects as 
viable modes for design to contribute to the support and 
promotion of the scientific research being carried out in all 
areas of the life sciences.
As this entire PhD has been centered on the insect, this 
research has argued the importance of this animal in 
the twenty-first century beyond the food sustainability 
proclamations made by the UN in 2013. As societies
continue to grapple with the growing demands of disposing 
of waste in sustainable methods, more emphasis will be 
placed on material science research; as argued in this 
dissertation, insects have a great deal to contribute to
this kind of research. Furthermore, as more and more 
people move to urban centers the need for suitable pet 
companionship will grow and with it insect pet ownership 
will find its footing. Design has a major role to play in all of 
these commercial initiatives.
Finally, while the work in this PhD does not provide a 
definitive answer on the subject of what makes for an 
appropriate type of permanent or semi-permanent 
architectural solution to the mass-rearing of insects for any 
one industry, it does raise important questions on
the rationale for creating one-off or easily manufacturable, 
product-based architectural solutions. This is not only an 
issue central to design and the industries that would need 
such facilities, but one that has important implications to 
our understanding of the health and well-being of these
animals. Ultimately, whatever is designed for such situations 
will be a reflection of our duty of care.
173 Accessed 1 February, 2018. http://kkaa.co.jp/works/architecture/mushizuka-mound-for-insects/ 174 Accessed 11 June, 2018. http://misawa.ndc.co.jp
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The Dash
This research by project began with two propositions: one, to assert 
processes in my design practice by examining strategies that I had 
developed in my teaching practice and second, to position a new 
body of work with an understanding and use of insects as a vehicle 
to promote sustainability agendas. In the process of exploring these 
propositions I defined a new design practice along particular modes 
of engagement.
Looking back over this forty-eight-month dash, it is clear that I have only 
begun to introduce myself to the various project areas described in this 
document. Each project sits within an immense field of potential insect- 
design investigation, indicating possibilities for even greater depth of 
research and design production. During my time as a PhD candidate, I 
made a concerted effort not to allow myself to get too absorbed in any 
one project area, knowing that there were other areas that needed to 
be tested before (my) time ran out on this intense period of research. 
Even now with the completion of this document there are new areas 
waiting to be developed.
This brief synopsis of the PhD production timeline helps to explain why 
most of the projects are a prototype at some stage of development. 
Each project was brought to a level of articulation where I would be able 
to begin testing it in various contexts. This allowed for an increased pace 
of production and reflection, which was critical for working through the 
various research questions that I had put forward.
Through reacquainting myself with my previous practices and influences 
from childhood, which were unexpected areas of investigation, I 
generated the depth necessary to bring forward what it was that I was 
doing and why I was doing it. Chapter 2 provided that summation. This 
reflection had also benefited from the repeated attempts to describe 
the PhD work under development, which had given me the training to 
see the patterns of interest and preoccupation that before were isolated 
moments of activity disconnected; the design proclivities of reveal and 
immersion became the important constellations within the performative 
temperament of the PhD’s universe.
Additionally, reflection was spent on my university design teaching. The 
course and workshop discussion in Chapter 3 benefited from previous 
time spent testing and examining the processes and project outcomes 
that had been built into university course reviews. The initiation of the 
PhD projects in tandem with the continuation of the teaching created a 
useful feedback loop between the two. The students’ research, which 
I was orchestrating, was providing an active pool of potential new 
projects for myself. For example, a day where a student was having 
difficulty identifying a specific insect—the long, curled proboscis of 
exotic moths and butterflies had been the physical characteristic of her 
inspiration—I helped her to locate an insect with those features, which 
lead me to the Manduca sexta or tobacco hawkmoth. In reading about 
the defense mechanism of this moth, I found this passage:
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   “Nicotine is poisonous to most animals that use muscles 
to move because nicotine targets the acetylcholine receptor 
at the neuromuscular junction. However, the tobacco 
hornworm is capable of metabolizing nicotine from the 
tobacco plant and using nicotine as a defense against 
predators. It possesses a gene called cytochrome P450 6B46 
(CYP6B46) that converts nicotine into a metabolite. About 
0.65% of nicotine metabolites are transported from the gut 
to the hemolymph, where they are reconverted to nicotine 
and released into the air from the tobacco hornworm’s 
spiracles. The emitted nicotine is used as a way to deter 
spiders, a practice known as ‘toxic halitosis.’ “175
It was here that I immediately envisioned a specially- 
designed terrarium device filled with tobacco hornworms 
from which a person with an addiction could inhale the air 
to receive a nicotine fix. Moments such as this one with 
students generated a constant feed of potential 
project ideas.
In Chapter 4 I have given a definition of the broader base 
of influences that informed this practice-based research. 
Unlike the students’ project research, my investigation, 
while specific, provided processes with broader 
applications. One such process I identified was how to 
unpack a particular cultural context’s relationship to an 
animal and the contemporary data on their use in specific 
commercial applications. These research processes also 
allowed me to reestablish value in my experiences with 
insects, which has delivered an important source 
of knowledge.
Although not discussed in this chapter, but provided 
anecdotally in the Appendix, that reflection extended to 
considering a family member’s past experience with bees. 
I considered my great uncle, a violinist-turned-beekeeper. 
In his effort to learn a new insect-based trade at middle 
age, after years spent training to play an instrument was 
lost to a damaged hand, I wondered what had transpired 
during his occupational transformation. What drew him 
to bees? Why was this an acceptable alternative to his 
previous profession? What did he hear in those hives? Did 
he find an acoustic complement between the high-pitch 
of the violin and lower octave of the buzzing animals? This 
personal reflection had the effect of helping me tune my 
own perceptual skills with the animals, as new processes of 
looking, touching and listening had to be developed.
These questions would help me reflect on my own 
understanding of the projects with this emergent practice. 
The suites of projects discussed in Chapters 5 and 6 have 
not only reinforced particular streams of propensities, 
design characteristics and an overall performative 
temperament in this new practice, they have brought new 
modes of interdisciplinary engagements to the foreground. 
Consequently, these suites have strengthened the lineages 
to the work of actionfindcopypaste and other 
previous practices. 
However, within the examples of how people engaged 
insects in the PhD’s suites of projects, a correction of intent 
is required at this time. As it was stated throughout this 
document, many of the projects were to be designed for 
actual insects, however not one project fully contended 
with the interior environment of the insect’s enclosure—
most designs never extended past a simple acrylic box 
form. Why had my focus remained on the exterior design 
for the majority of the projects?
As partially addressed in Chapter 3 and 4, the locations 
I lived in across the globe during the degree made it 
difficult to predict which insects I would have access to. 
The design of the terraria had to accommodate a variety 
of species in the most basic of terms. However, while it 
had been my intention to eventually address the interior, 
the terraria remained the last thing to be designed in the 
Insectarium and Insect Shops. The circumstances of my 
travel and the timing of the projects meant these interiors 
were never properly dealt with. My primary attention had 
been directed at establishing visual and formal languages 
that would amplify the idea of the insect to the public and 
provide a compelling vehicle of interaction.
Furthermore, there were moments when bibliographic 
research, in my attempt to understand the needs of an 
insect, became impenetrable, and I felt I had no idea 
what I was looking at or reading about. Simply having live 
specimens in front of me in an easily available makeshift 
transparent box was enough. It was the time spent directly 
in front of them, learning to look, and be curious, attentive 
and patient with the animal—that is where I placed my 
energy. During most of these observational sessions, I 
left the insect knowing little more than I had before. The 
general empirical data I was gaining did not provide me with 
the impetus to begin considering the interior of the terraria.
That did change however, once I created the cricket cam 
device and projected a live stream of insect activity from 
within an acrylic box. This amplification of behavior assisted 
in the design of Yasubei Terrarium, however the interior 
design of the glass form was hampered by what the glass 
blower was willing and able to make. Nevertheless the 
Yasubei Terrarium has since provided results on how interior 
components can draw out unexpected behaviors from an 
insect. This, as well as the cricket cam device, has generated 
evidence through which to move forward with further 
prototype development.
This desire to amplify the insect through the propensities 
of reveal and immersion, discussed in Chapter 7, provided 
insight into the engagement strategies that I developed 
during the PhD. I was able to understand that what I was 
doing intuitively was part of a much larger interdisciplinary 
agenda of elevating user and visitor interaction with 
insects. This has helped to identify that my interest in 
sustainability advocacy is placed in providing experiences 
through designed engagements where immediate and 
broader knowledge of the insect can be gained on one’s 
own. Furthermore, these proclivities have become a set 
of guidelines to develop exchanges between humans and 
these animals in symbolic, reflective and revelatory ways. 
Additionally, a linchpin in these guidelines is the array of 
project personas that I take on. I have recognized these as 
a deliberate catalyst to help fuse that bridge of new insect 
knowledge with the target audience, whereby enthusiasm, 
care and value are modeled as inclusive triggers. This 
aspiration to continue developing novel and meaningful 
experiences and apparatuses with insects is one of the key 
agendas moving forward with this practice.
Chapter 8 provided a way to understand this body of work 
within the broader field of those integrating biology and the 
life sciences into designed outcomes. While practitioners 
have helped define this growing field through their own 
contributions, I recognize that an important distinction 
for my practice is my tendency to learn and invent new 
processes as I work in an interdisciplinary fashion, with 
insects in semi-commercial agendas. The plurality of 
this model for designing broadens the potentiality for 
integrating biological organisms into design.
Beyond the expanded palette of design processes that is 
situated in these chapters, this body of practice-based 
research has already begun to operate as a tool for 
both analyzing other people’s insect-based projects and 
identifying new areas of future project development. The 
deconstruction of insect-centered customs within different 
cultural settings is one example of where this analysis tool 
can be placed (see Appendix, pages 248–251).
175 “Mandusca sexta” Wikipedia https://en.wikipedia.org/wiki/ Manduca_sexta 
based on data found in the research paper: Kumar, P.; Pandit, S.S.; Steppuhn, A.; 
Baldwin, I.T. (2013). “Natural history- driven, plant-mediated RNAi-based study 
reveals CYP6B46s role in a nicotine-mediated antipredator herbivore defense”. 
PNAS. 111: 1245–52. doi:10.1073/pnas.1314848111. PMC3910579 .
During in-class research discussions, Wikipedia is often used to quickly ascertain 
attributes about an insect. Within an insect bioengineering application, once a 
student had chosen an insect and natural compound form it, this information had 
to be verified by a citable, peer-reviewed scientific journal article.
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fig. 263: Chalcosoma atlas, Atlas beetle: By the end of the degree I had began periodically taking the 
beetles out of the terraria and allowing them to wonder through the apartment as I worked at my 
desk. This has helped to appease my growing empathy for their restricted lives in plastic boxes... slow 
moving, free range insect pets?
Where There is Vermin There in Unseen Value
Lastly, with this emphasis on evolution over maturation one last point needs to be made about 
what designing with insects has taught me about the concept of value.
While most of the projects in this PhD employed fully-matured insects into the projects’ design, 
my initial interest in these creatures was not their formal beauty, except for when it came to 
placing exotic beetles in the Yasubei Terrarium. Generally, my fascination with them lay in their 
interior being and utilitarian uses: their natural compounds (chitin polymer strand inspiration 
in the Insectarium), amino acids (nutritional opportunities in the promotion of insect food) and 
ability to exhibit unusual movement patterns with their legs (viewing the underside of its body in 
the Insect Viewing Apparatus), to name just a few. These properties and others underscored the 
rationale for the performative engagements I was creating between the public and the animal.
This approach to the insect I saw as being indicative of a parable found in a section from a short 
story titled “The Lady Who Admired Vermin”176 written during Japan’s Heian period (794 to 1185), 
here, translated by Robert L. Backus:
   ‘Only when one examines all things and looks at their outcome do things have significance… 
caterpillars turn into butterflies.’ She took out some in which that phase was emerging, and as 
she showed them, said, “The clothes that people wear by the name of ‘silk’ are produced by 
worms before they grow wings, and when they become butterflies, why then they are completely 
ignored and are worthless!’
One thing that has been so compelling about the subject of insects is learning how neglected they 
are in Western societies. When they are addressed, it is typically in regard to their destructive 
capabilities within agriculture. When I began to unpack their history in Japanese society I was 
astonished to find how they were fed through people’s understanding of climate, ancestral 
reverence—even memories of childhood pets. The meaning of the insects extended well beyond 
the simple admonishment that many people, even those residing in Japan, had assigned to them.
It is has been my belief that part of my job as a designer is to help people see things they have 
taken for granted as new again. Japan allowed me to imbue the insect with other realities.
This has been as much about elevating the insect as it has been about elevating the everyday. 
This perspective on the insect provided parallels to a broader belief system, one I have found 
demonstrated in The Lady Who Admired Vermin: “only when one examines all things and looks at 
their outcome”177  including those things that we have overlooked (like the silkworm)—due to their 
saturated familiarity and our presumption of knowing that overrides a sense of wonder—do we 
find a way to reassign meaning to our lives.
This orientation of value placed on an inverted morphosis is not only a redirection of where 
maturity lies in that insect, it also challenges our understanding of the maturity of our societies. 
It is a provocation to consider what has been forgotten in the dash.
176 Himegimi, Mushi Mezuru. “The Lady Who Admired Vermin,” trans. Robert L. Backus in Backus, 
The Riverside Counselor’s Stories, 53-69.
177 Himegimi, 55.
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fig. 264: Bryan Whitehead’s three-storey silkworm farmhouse (yōsan minka), Fujino, Japan, 2017.
fig. 266: Silkworms weaving in a kaiten mabushin, 1999. Silkworms in various stages 
of pupating. Over three to eight days it attaches itself to a compartmental frame to 
spin a silk cocoon. © Bryan Whitehead; courtesy of the artist.
fig. 265: Bryan Whitehead viewing hanging kaiten mabushin, 1999. 
© Bryan Whitehead; courtesy of the artist.
The following two stories of recent and early personal 
engagements with the subject of insects provided a 
reservoir of inspiration throughout the PhD research. These 
key moments also offer insight to understanding my design 
approaches to insects.
Gaijin Silk Master: 
The Sound of Awakening
In 1999 I was living in Tokyo.  One of my part-time jobs was 
as a freelance photographer for magazines. In early autumn 
of that year I received an assignment to photograph Bryan 
Whitehead, a Canadian living in a rural village not far from 
Tokyo. He had been raising silkworms, spinning their silk 
and growing mulberry trees to feed them. Where two or 
three different households would have done these jobs, 
Whitehead insisted on carrying out all three activities on his 
own. However, what made his operation even more unique 
was that he was mass-rearing insects in what essentially 
was his home, a combination of barn and private residence.
Located in the Midori ward of the city Sagamihara about an 
hour west by express train from Shinjuku, Tokyo, one had 
to be picked up at the nearby village station and driven to 
the large two-storey timber structure nestled in a wooded 
mountainside. Described as a yōsan minka, this rustic 
farmhouse had been built in the 19th century for those 
farmers who raised large numbers of silkworms.
Once I arrived and was inside, the silkworms were nowhere 
to be seen, however we could hear the strangest sound—a 
soft rustling that filled the space. It was as if crumpled-up 
balls of paper were rubbing up against one another. We 
were then led to the second level where, stretched out 
across the width of the floor were large wooden trays filled 
with moving mulberry leaves. When one looked closer, 
hundreds of silkworms could be seen feasting on the leaves. 
We inspected the large beds of gorging larvae and then 
returned to the first floor, where we were invited to sit 
and have tea. As we sat chatting about his operations, it 
began to rain. With the sound of the gentle shower against 
the soft munching of the insects, one felt transported to 
another world. At that moment, placed in the interiority of 
a microcosm focused on tending to caterpillars, I had never 
imagined cohabitating with the mass-rearing of insects. 
I would leave Japan for Australia by the end of that year, 
never getting a chance to visit his operations again.
When I began working with insects in my teaching, the 
memories of that day returned: the sounds deep inside 
the farmhouse; the sea of undulating green leaves across 
the long room; the magical unveiling of those leaves; 
the voracious white creatures attacking the flesh of the 
mulberry leaves. I wondered what unique insight about 
silkworms was made living in such close proximity to them? 
Did it change Whitehead’s understanding of nature?
 
Early in 2017, I found Whitehead online. He was advertising 
traditional Japanese silk-dyeing workshops. With one email 
reintroducing myself, recalling the visit almost twenty years 
prior, he extended an invitation to visit him.
Much of what I remembered of the farmhouse from that 
day in 1999 was the same. He was still raising silkworms, 
however on a much smaller scale than before, and only 
during a very short period during the year. What was once 
long beds of silkworms and mulberry leaves had been 
converted into multi-room accommodations for the live-in 
workshops he conducted in the spring and summer months. 
The small area where he was now raising his silkworms 
doubled as a storage area during the off-season.
During this visit I became especially interested in the 
apparatuses used for the silkworms to weave their silk 
after mulberry feeding. The straw rope, wara mabushi (a 
replica made by Whitehead) and the later, commercially-
produced paperboard version, kaiten mabushi, were two 
types of collapsible structures used to frame each worm. As 
Whitehead stated, “The structure is for when the silkworms 
start to spin silk, you have to put them in the kaiten 
mabushi.” These represented compelling apparatuses 
whose function was merely to enable a number of insects 
to spin their silk in their own individual frame structure, 
making the silk easily accessible to remove. Beyond the 
pragmatics of its functional design the evolving aesthetic 
of the entire apparatus’s form, as each caterpillar weaved 
its silk, existed a beautiful example of a temporary habitat 
for individual insects in a mass rearing structure. This insect 
habitat model found me immediately making comparisons 
to the Insectarium project. This commercial application 
and its lineage to historical methods of silk production was 
another important precedent I had found in Japan.
From these real experiences and those imaginary ones 
with the stories of my great-uncle, I recognized I had been 
drawn to the animals within a framework of commercial 
production—one silk, the other honey. My interests in these 
episodes had been on the relationship of the person to the 
animal, and the objects and tools used to express those 
relationships. Why had no moments with an actual insect, 
in its natural setting, been fixed in my memory? It appears 
that early on, my path to becoming a designer, rather than 
an entomologist, was already established.
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fig. 267: Bryan Whitehead tending to his 
silkworms in 1999. © Bryan Whitehead; 
courtesy of the artist.
245244
fig. 271: Honey processing and packaging facility in Las Cruces, New Mexico, U.S.A., 
ca. 1910. photo: Francois Cornelius Bossyns
fig. 270: Beehive farm in Las Cruces, New Mexico, U.S.A., ca. 1910. photo: Francois 
Cornelius Bossyns
fig. 269: The U.S.A. state of New Mexico.
fig. 268: Aerial photo of bee farm in 
Las Cruces, New Mexico, ca. 1910.
photo: Francois Cornelius Bossyns
The Violinist’s Beehives
Like with many children, insects filled my imagination 
growing up, but as I got older I forgot much of the thrill 
of engaging with them. However, there were a series 
of episodes that did stay with me. On occasion my 
grandparents would share stories and photos of a great-
uncle who kept bees and made honey. These episodes left 
such an impression on me that his life filled my imagination.
During those adolescent years my grandparents kept 
a small black photo album in the family room of their 
home. Every chance I could, I would go to it and flip to a 
particular section that contained photos of a beehive farm. 
Two photos especially kept my attention. Taken from a 
kite they provided an unusual aerial view of the hives laid 
out in rows. This was the farm site of my grandfather’s 
uncle, Francois (Frank) Cornelius Bossyns. He had been 
a professional violinist in Baltimore, Maryland up until 
1901, when he decided to travel to the U.S. states of New 
Mexico and Arizona in search of a drier climate for curing 
his tuberculosis. During eight years of living in both states 
he permanently damaged his hand in a ranching accident, 
which left him unable to play the violin. With the health 
of his lungs improved and the need for a new source of 
income, he settled in the southern part of New Mexico. He 
hitched his hopes on new agricultural opportunities due to 
the largest town in the region having just been incorporated 
and a soon-to-be completed dam upriver of the Rio Grande.
The stories of how the unassuming “Uncle Frank” kept bees 
and sold honey to the community were of special interest. 
This was due in part to the lack of description provided by 
my grandparents, which I filled with details found in his 
sepia-toned photos and my imagination. Focused on the 
hives I would try to spot single bees. I tried to imagine what 
the sound must have been in such close proximity to the 
flying animals. As a retired musician, was there another 
relationship to these insects beyond a source of income? 
Were the aerial photos a representation of the view the 
insects would have of their habitat? Was there something 
he was trying to identify about the hives from that vantage? 
Or was this just mere novelty?
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fig. 272: Unidentified man with beehives at bee farm 
in Las Cruces, New Mexico, ca. 1910. photo: Francois 
Cornelius Bossyns
fig. 275: A boy collecting beetles as people look on 
waiting for their turn inside the beetle room.
fig. 276:  A variety of beetles inhabiting the space. fig. 277: Instructions on how to handle the insects.
fig. 273: A mother looking on as her child shows her 
an insect he has caught. Interactive beetle habitat 
room in an insect exhibition, Tokyo.
fig. 274: The habitat room with children on the hunt for beetles.
Postscript: Converging in a Terrarium  
Calendar entry: Sunday, 19 August, 2018 (just days before the submission of the dissertation). 
Insect Touch exhibition, Odakyu Department Store, Shinjuku Station, Tokyo. 
Here it is! An exhibition has been built around similar ideas used to create my Insect Shop. I am 
both surprised and indifferent. In front of me are the original tenets of the PhD being reflected back 
to me. Now at the end of the degree, the timing couldn’t be more fitting. Look, they are displaying 
insect specimens, both living and pined. They even have insect food in a display case with a placard 
describing the current environmental importance of this food source. As I enjoy examining the 
unusual characteristics of the specimens, children rush past me with parents in tow. Eventually I 
arrive at where the apparent main event is— there is a queue to enter a large room. Everyone is 
transfixed on the space just behind the fine mesh net that separates the room from the awaiting 
visitors… what is revealed in the immersion of that room?
This episode has prompted a moment from which to consider where I am at the end of this PhD 
and to speculate on what I do next. The issues of audience appropriateness, indirect messaging 
(learning modes), sustainability meaning, and generating desire to engage with insects are 
directives that I recognize as being critical going forward with future projects. While the work 
in this PhD as a whole has helped to define these parameters, no single project, except for the 
Halifax Insect Pop-Up Shop, was able to contend with all of these. This insect exhibition provided 
a vehicle not only to test out a new analysis lens on someone else’s insect-based project, but 
also to envision how I move forward with this practice by not repeating the mistakes made 
in this exhibition.
Coming upon this exhibition couldn’t have been more serendipitous. As described, it was 
uncomfortably too familiar. Once inside I immediately recognized that it too was attempting to 
find ways to promote and amplify insects by showing both living and dead specimens, and
insect food. It also represented a different approach: little aesthetic consideration was given to 
the entire project; no individual was present to amplify the content through their persona and 
no novel devices were created to experience insects. This was as much about intent as it was 
about the project’s minimal budget reflected in the general absence of detail—not to mention the 
general poor use of the existing space on the eleventh floor of a fifty year-old department store. 
This exhibition lacked a clear, meaningful objective; I too was familiar with this problem, as I had 
struggled with a similar messaging purpose in the first Insect Pop-Up Shop. As this exhibition had 
promoted, people were to be given the opportunity to touch insects; I surmised that the room 
people were waiting to enter would provide that opportunity.
Just beyond the net children could be seen inside scurrying about to grab all kind of beetles. This 
room was an interactive beetle habitat installation. With an interior green veneer to match the 
Astroturf laid across its floor, islands of wood chip, small logs and artificial trees carved out a 
circulation path through the space. Overhead another fine net mesh hung just below fluorescent 
lights to create an illuminated diaphanous ceiling that kept at least fifty beetles secure in the 
room. Set loose they roamed freely in the micro-archipelago of mulched coppice; sometimes 
hiding underneath the fibrous debris, jousting amongst themselves or flying. The space was 
managed by two women who gave little more than one-on-one advice on how to handle the 
animals and prompted the group when their fifteen minutes of beetle play had ended. 
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While the exhibition had been directed towards children, 
adults had also visited, as many were parents. However, 
some exhibits appeared to hold the interest of adults more 
than children and vice versa. This inconsistency in audience 
appeal represented missed opportunities to engage all 
visitors in all of the exhibits in meaningful ways.
It was adults who were primarily interested in the pinned 
specimens. While the specimen cases were hung low on 
the walls to make them more accessible to small children, 
in the end they failed to hold the children’s visual interest. 
As static objects void of life, their main potency, after the 
details of their forms were explored, was in the names and 
accompanying maps that indicated country of origin—this 
was content suited for adults.
On the other hand the purpose-built room inviting people 
to physically interact with beetles appeared to appeal to 
children more than adults. Once inside the artificial beetle 
habitat I was surprised to see that it was children who 
were primarily handling the insects, generally uninhibited; 
few adults could be seen touching the animals. The space 
seemed well suited to take advantage of the natural 
curiosity of children to explore and have playtime. One 
could also sense an existing cultural association to these 
insects. The familiarity with these animals went beyond the 
immediacy of the event.
The juxtaposition of these two exhibits within the larger 
exhibition both reaffirms my understanding of what 
appeals to the different age demographics and allows me to 
consider what it might take to invert those interests: what 
do adults require to be compelled to interact with these 
animals? How could pinned specimens interest children? 
The different preferences in insect experiences is an area 
of investigation that will continue to define future projects. 
As it is adults that require the most convincing of the 
importance and relevance of the insect, understanding how 
to design the right conditions for them to come to their own 
appreciation is vital to this research.
In the PhD the Insect Viewing Apparatus (IVA) project 
benefited from having been designed with the assembly 
of elements that created a unique insect experience, 
which unexpectedly generated appeal from all age 
demographics. While the type of user had not been taken 
into consideration when it was designed, the research into 
the IVA use unveiled that adults had made therapeutic 
connotations with the experience, which it was therefore 
This type of interior treatment reinforced a distinction I 
have interpreted in how the design of the insect’s artificial 
surroundings should be addressed as it pertains to the 
purpose of its captivity. Why should the design of the 
interior of a habitat be an attempt to replicate exactly 
the animal’s natural surroundings, when it has purposely 
been removed from those exact surroundings? Is this an 
attempt to further suspend our disbelief that the animal 
is actually being kept in a cage? Is this a form of mitigating 
guilt? Captive animals are captive animals regardless of 
the application; how then can  the interior condition of an 
insect habitat be addressed? This is a major issue that I will 
be grappling with in future projects.
The interactive beetle room in the Odakyu Department 
Store has provided a model to consider the inversion of the 
terrarium, the embodiment of a space with both human 
and insect. While the installation was completely artificial, 
the form of its artifacts still literally borrowed from those 
found in the park environment. While this camouflaged 
the beetles as they were a similar color to the ground 
covering, it also allowed them to hide in the branches, 
and underneath the wood chips and logs. However, unlike 
the micro-environments of the aquariums, these fully 
physical encounters created little moments of surprise 
as one scanned the wooded islands for a moving form; 
these were dynamic reveals that one never got tired of. I 
could see children enjoying the hunt, their foraging almost 
immediately paying off with a beetle at every turn. This 
interactive challenge was an important vehicle to generate 
excitement about the insects.
I saw the room itself as a terrarium, bringing a level of 
intimacy and amplification to the insect within its interior. 
Here children were able to pick up the beetles on their own 
and examine them from all sides. They could let the beetles 
crawl on their hands, arms and clothes—wherever they 
wished. They could feel the insect react to 
their engagement.
I wondered what the sustainability message or overarching 
purpose for an insect installation of this kind could be, 
beyond just a space to touch insects, as it had been 
advertised. In the context of Japan, where many of these 
beetles are common in Tokyo’s wooded parks, could this be 
seen as a training facility to prepare children to catch their 
own beetles and an opportunity to share particular care 
regimes? Placards on the outside of the room did illustrate 
what the proper ways of handling them were. What would 
inferred that activities that are deemed enjoyably relaxing 
outside of work, raising children and exercise fall under 
treatments and are sometimes associated with therapy. 
Could any of the activities in the Odakyu insect exhibition 
be considered therapeutic for an adult?
Furthermore, like the beetle habitat room, the IVA project 
directed the participant to a rare experience with an insect, 
whereby they could infer whatever they wanted from the 
experience. However, why had it been necessary to create 
this insect encounter? Was the novelty of that mode of 
engagement enough to embed sustainability meaning? How 
do you infer issues of sustainability without 
becoming didactic?
In the exhibition, amongst the display cases of pinned 
specimens were small glass aquariums filled with moist 
soil and wood chips. In each a single beetle had been 
placed. Unfortunately, the color of its surroundings did 
not differentiate itself from that of the insect. Add to that 
the poor lighting and the beetle was almost camouflaged 
in its surroundings. As a solely visual experience it was flat 
and lifeless. Knowing there were live specimens kept ones 
attention, but only for so long. It was difficult to see past 
a muddy scene, reminiscent of one’s own yard. I had seen 
similar approaches to interior insect terrarium treatment 
before and was again not convinced of the necessity to 
bring actual artifacts from a park into these open glass 
boxes. These exhibits were the least interesting even 
though they contained live insects. The insects were neither 
clearly visible nor were they animated. As I too had kept 
beetles, I was not surprised to see that they 
were motionless.
Typically what is overlooked in the interior design of an 
insect aquarium, cage or terrarium is the bedding, which 
can be understood as a medium for communicating value 
about the insect. I believe the generation of sustainability 
meaning can begin with communicating how one values 
the insect. This mode of defining the insect through its 
enclosure brought a different relevance to the captive 
animal than those found in the exhibition, which, due to the 
context and the treatment of the aquarium’s interior, took 
on similar connotations to zoo exhibits.
During the PhD I did not recognize this potential as I 
provided minimal design for the interiors of the terraria. As 
the terraria had been made either to hide inside a structure 
for mass rearing, or sit on a family’s table as a private pet 
enclosure, these contexts of use represented a second level 
of constructing meaning by assigning an application to 
the terraria.
be required to care for these animals after they were 
caught? Outside of Japan, might this installation also be 
used to address particular behavioral or physical disabilities 
in people, providing a range of therapeutic experiences 
through the beetle?
These questions provide a trajectory for future projects. 
The interactive beetle room is now a model for envisioning 
another kind of insect interior environment or 
inverted terrarium.
Another way to locate an idea for a new project is by 
bringing forward what my imagination conjures up 
irrespective of the concern for age demographic, context or 
species of insect; the PhD work benefited from this mode 
of ideation, which I believe is a vital and necessary way of 
working, however what I want to attempt going forward is 
to develop those ideas through iterations where audience 
appropriateness, indirect messaging (learning modes), 
sustainability meaning, and generating the desire to engage 
with insects are tested against that concept.
As a whole, the exercise of considering this exhibition 
and its beetle installation in relation to what has been 
accomplished in this PhD represents an important shift in 
the evolutions of the ideas developed through this practice- 
based research. It is a change from having occupied a 
state of emergence into a practice, to a practice that has 
emerged... once this degree has been completed. However, 
this does not represent a final state of metamorphosis, 
rather, it merely signals another developmental stage—as 
considering an inverted terrarium indicated—in a much 
larger growth trajectory in this new practice, which will 
continue to evolve in the coming years.
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